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ABSTRACT
In Experiment I ,  s t a l l i o n  exposure t o  an e s t r o u s  mare on d 2 
caused c o r t i s o l  and PRL co n ce n t ra t io n s  t o  Inc rease  (P < .05) fo l lowing 
t r ea tm en t  on d 2, bu t  d id  not vary (P > .05) on d 1, 3, 4, 5 o r  6 when 
no exposure occur red .  In Experiment I I ,  c o r t i s o l  c o n c e n t r a t i o n s  
in c reased  (P < .05) w i th in  10 m1n a f t e r  sexual  s t im u la t io n  (SS),  
phys ica l  e x e r c i s e  (PE),  r e s t r a i n t  v i a  a tw i tc h  (RT) and ep ineph r ine  
a d m in i s t r a t i o n  (EA) but not during con t ro l  b l e ed in g s .  PRL 
c o n c e n t r a t i o n s  Inc reased  (P < .05) fo l lowing SS, PE and RT bu t  not a f t e r  
EA o r  du r ing  con t ro l  b leed ings .  In Experiment I I I  c o r t i s o l  
c o n c e n t r a t i o n s  1n g e ld ings  Increased  (P < .05) fo l lowing  EA, PE and RT 
but not fo l lowing SS o r  con t ro l  b leed in g s .  PRL c o n c e n t r a t i o n s  inc reased  
(P < .05) fo llowing PE and SS. In Experiment IV s u l p i r i d e  I n j e c t i o n  was 
used 1n s t a l l i o n s  In an a ttempt to  Inc rease  PRL c o n c e n t r a t i o n s .  P r i o r  
to  s u l p i r i d e  t r e a tm e n t ,  co n ce n t ra t io n s  o f  both c o r t i s o l  and PRL 
inc reased  (P < .05) by 40 t o  80% in  response  to  e x e r c i s e ;  c o n c e n t r a t io n s  
o f  LH and FSH a l so  Inc reased  (P < .05) by approximate ly  10%. S u lp i r i d e  
t r e a tm e n t  s t im u la te d  (P < .05) d a l l y  PRL s e c r e t i o n  by approximate ly  
5 - f o l d ,  and caused a decrease  (P < .05) In d a l l y  FSH s e c r e t i o n  whereas 
only  I s o l a t e d  d i f f e r e n c e s  (P < .05) occurred  between t r e a tm e n t  groups 
f o r  d a l l y  LH and c o r t i s o l  s e c r e t i o n .  At th e  end o f  t r e a tm e n t ,  t h e r e  was 
no PRL response  t o  e x e r c i s e  f o r  s t a l l i o n s  t r e a t e d  w i th  s u l p i r i d e ,  but 
t h e r e  was (P < .05) f o r  con t ro l  s t a l l i o n s ;  only  c o n t ro l  s t a l l i o n s  
e x h ib i t e d  a marginal c o r t i s o l  response  (P < .05) t o  e x e r c i s e .  The PRL 
response  t o  TRH was Inc reased  (P < .05) 4 - f o l d  In s t a l l i o n s  t r e a t e d  with 
s u l p i r i d e  but was unchanged 1n con t ro l  s t a l l i o n s .  S u l p i r i d e  t r e a tm e n t
v i 1
did  not a f f e c t  (P > .05) the  LH o r  FSH response  t o  exogenous GnRH. I t  
I s  concluded t h a t  1) r e t u r n i n g  s t a l l i o n s  t o  th e  s i t e  o f  a  previous  
pe r iod  o f  sexual exci tement  does not cause a memory-mediated r i s e  In 
c o r t i s o l  o r  p r o l a c t i n ,  2) c o r t i s o l  and PRL a r e  s e c r e t e d  r a p id ly  in 
response  t o  some but not a l l  forms o f  phys ica l  and chemical s t r e s s  in 
s t a l l i o n s  and g e ld in g s ,  3) t r e a tm en t  with s u l p i r i d e  du r in g  w in te r  
In c re a se s  d a l l y  s e c r e t i o n  and perhaps  product ion  of  PRL in  s t a l l i o n s  and 
4) th e  in c re a s e  1n PRL c h a r a c t e r i s t i c s  due to  s u l p i r i d e  does not 
s t im u la t e  th e  PRL response  to  e x e r c i s e ,  but does i n c r e a s e  th e  PRL 




The p h y s io lo g ica l  response known as s t r e s s  has been widely  s tu d ied  
in  animals f o r  many y e a r s .  In th e  horse ,  as  in o th e r  s p e c i e s ,  a 
s t imulus  1s cons idered  s t r e s s f u l  I f  1t  r e s u l t s  In an i n c re a s e  in 
c o r t i s o l  s e c r e t i o n  from the  adrenal g lands .  More r e c e n t l y ,  1 t  has been 
found t h a t  th e  a n t e r i o r  p i t u i t a r y  hormone p r o l a c t i n  (PRL) 1s a l so  
s e c re te d  in  horses  fo l lowing  c e r t a i n  types  o f  s t r e s s .  However, t h i s  
response  1s l e s s  c o n s i s t e n t  and 1s not widely  unders tood.
The horse  1s a seasonal b reeder  with maximal sexual a c t i v i t y  
occu r r ing  dur ing  th e  summer when daylength  1s long . Both males and 
females  undergo a pe r iod  o f  r ep ro d u c t iv e  quiescence  dur ing  th e  w in t e r .  
There 1s a d e s i r e  in t h e  horse  in d u s t ry  t o  a l t e r  or  p reven t  t h i s  
q u ie scen t  pe r io d .  This  would al low producers  t o  begin breeding  t h e i r  
mares e a r l i e r  in t h e  y e a r  allowing them t o  t ak e  maximum advantage o f  the  
January  1st b i r t h d a y  t h a t  e x i s t s  1n some breeds .
Research in  l a b o ra to ry  sp ec ie s  has In d ica ted  t h a t  PRL might p lay  a 
r o l e  in  th e  seasonal e f f e c t s  o f  rep ro d u c t io n  in  animals .  I n j e c t i o n  o f  
PRL i n to  hamsters  can he lp  t o  r e s t o r e  gonadal fu n c t io n  dur ing  the  
nonbreeding season. However, in th e  horse  t h i s  1s not p o s s ib l e  due to  
the  s i z e  o f  t h e  animal and the  l im i t e d  amount o f  PRL a v a i l a b l e  f o r  
I n j e c t i o n .  T he re fo re ,  a more l o g ic a l  approach would be t o  s t i m u l a t e  the  
horse  t o  produce more o f  i t s  own PRL 1n hopes o f  r e t u r n i n g  i t  t o  a 
f u n c t io n a l  breeding  season s t a t e .
1
The f i r s t  t h r e e  exper iments  de sc r ibed  h e re in  were designed to  
dete rmine  how va r io u s  types  o f  s t r e s s  a f f e c t  plasma c o r t i s o l  and PRL 
c o n c e n t r a t i o n s  in s t a l l i o n s  and g e ld in g s .  Four d i f f e r e n t  s t im u l i  were 
a s se s s e d ,  inc lud ing  sexual s t i m u l a t i o n ,  to  de te rmine  i f  t h i s  s t imulus  
d i f f e r e d  from th e  more c l a s s i c a l  s t r e s s f u l  s t im u l i  with re g a rd s  t o  PRL 
and c o r t i s o l  s e c r e t i o n .
The f o u r th  exper iment was designed t o  dete rmine  f i r s t  i f  the  PRL 
and c o r t i s o l  responses  to  s t r e s s  t h a t  a re  observed 1n summer would occur 
In w in te r  when PRL s e c r e t i o n  1s normally low. Second, an a t tem pt  was 
made to  s t i m u l a t e  t h e  s t a l l i o n ' s  own PRL s e c r e t i o n  dur ing  th e  w in te r  by 
a d m in i s t r a t i o n  o f  a dopamine r e c e p to r  b lo c k e r ,  s u l p i r i d e ,  f o r  a pe r iod  
o f  14 days.  I t  was o f  I n t e r e s t  to  determine whether an in c r e a s e  1n PRL 
would a l t e r  th e  t y p i c a l  w in te r  endocr ine  p r o f i l e s  o f  t h e s e  s t a l l i o n s .
For t h i s  reason ,  plasma c o n c e n t r a t io n s  o f  l u t e i n i z i n g  hormone (LH) and 
f o l l i c l e  s t im u la t in g  hormone (FSH) were a l s o  measured.  F i n a l l y ,  th e  
e f f e c t s  o f  s u l p i r i d e  t r e a tm e n t  on t h e  responses  o f  PRL and c o r t i s o l  t o  
s t r e s s  were ev a lu a te d .
CHAPTER II  
LITERATURE REVIEW
Earlv  H is to ry  o f  P r o l a c t i n
The a n t e r i o r  p i t u i t a r y  hormone PRL i s  involved in  many d i f f e r e n t  
p h y s io lo g ica l  systems in  an imals .  Nicoll  (1974J l i s t e d  85 d i f f e r e n t  
a c t i o n s  o f  t h i s  hormone and suggested t h a t  i t  should be renamed 
" v e r s a t i l i n "  because o f  i t ' s  d i v e r s i t y .  I t  i s  c u r r e n t l y  b e l ieved  t h a t  
PRL i s  involved in  such phy s io lo g ica l  p rocesses  as e l e c t r o l y t e  ba lance ,  
pregnancy and l a c t a t i o n  and i t  a l s o  seems t o  be an important r e g u l a t o r  
o f  t h e  seasonal  cy c le  o f  many animals .
The a c t i o n s  o f  PRL were f i r s t  r e p o r te d  in 1928 by S t r i e k e r  and 
G rue te r  ( r e fe ren ced  by N i a l l ,  1981). These I n v e s t i g a t o r s  r e p o r t e d  t h a t  
milk  s e c r e t i o n  could be Induced 1n ovar iec tomized  r a b b i t s  by i n j e c t i n g  
them with  an e x t r a c t  o f  bovine p i t u i t a r y .  Riddle  and Braucher (1931) 
r e p o r t e d  t h a t  t h e  crop sac  o f  th e  pigeon, which produced ' c r o p  m i l k ' ,  
was under th e  r e g u l a t i o n  o f  a hormone o f  a n t e r i o r  p i t u i t a r y  o r i g i n .  The 
subsequent  development o f  t h e i r  pigeon c ro p -sac  assay led  t o  th e  f i r s t  
method o f  measuring t h i s  hormone in  animals .  This l a c t o g e n ic  f a c t o r  was 
then  d e t e c t e d  in p i t u i t a r y  e x t r a c t s  of  many d i f f e r e n t  s p ec ie s  (L i,
1978).
R egula t ion  o f  P r o l a c t i n
S tu d ies  i n to  t h e  r e g u l a t i o n  o f  PRL r e s u l t e d  in  th e  d i s co v e ry  t h a t  
th e  hypothalamus had some i n h i b i t o r y  e f f e c t  on th e  s e c r e t i o n  o f  t h i s  
hormone. E v e re t t  (1954) r e p o r t e d  t h a t  the  r a t  could  be p laced  in  a 
s t a t e  o f  pseudopregnancy by removing th e  p i t u i t a r y  from th e  In f lu en ce  o f
3
t h e  hypothalamus and t r a n s p l a n t i n g  I t  t o  t h e  rena l  c ap su le .  Talwalker  
e t  a l . (1963) found t h a t  PRL c o n ce n t r a t io n s  decreased  by 36 to  75% 
fo l lowing Incubat ion  o f  the  a n t e r i o r  p i t u i t a r y  with  hypothalamus 
homogenate o r  e x t r a c t .  The hypothalamic subs tance  was termed the  
P r o l a c t i n  I n h i b i t o r y  Fac to r  (P IF) .  These r e v e l a t i o n s  began th e  search  
f o r  the  i d e n t i t y  o f  the  hormone t h a t  r e g u la te d  PRL r e l e a s e .  I t  had been 
known f o r  some time t h a t  t h e  n e u r o t r a n s m i t t e r  dopamine was p re s en t  1n 
high c o n c e n t r a t i o n s  In t h e  median eminence,  but 1 t  was b e l ieved  to  serve  
merely as a p re c u r so r  to  norep inephr ine  (Weiner and Bethea,  1981).
MacLeod e t  a l . (1970) used r a t  p l t u i t a r l e s  t o  show t h a t  dopamine 
would suppress  PRL c o n c e n t r a t io n s  1n a d o s e - r e l a t e d  manner by i n h i b i t i n g  
th e  r e l e a s e  o f  PRL from th e  p i t u i t a r y .  Fur thermore ,  they a l s o  showed 
t h a t  t h i s  phenomenon could be reversed  by th e  a d d i t i o n  o f  r e s e r p l n e  or  
perphenazine  which d e p l e t e  dopamine s t o r e s  In t h e  b r a i n .
Panon and Sulman (1970) used perphenazine  I n j e c t i o n s  to  show t h a t  
PIF c o n c e n t r a t io n s  1n th e  hypothalamus in c reased  1 h a f t e r  t r e a tm e n t .
I t  was p o s tu l a t e d  t h a t  t h i s  was due to  perphenazine  b locking  t h e  r e l e a s e  
o f  PIF from th e  hypothalamus. This d a t a  was supported by Ben-David e t  
a l . (1970) who showed t h a t  perphenazine t r e a tm e n t  would i n c re a s e  PIF 
c o n c e n t r a t i o n s  1n th e  hypothalamus while  a l s o  caus ing  a d e c rea se  in  PRL 
c o n c e n t r a t io n s  In t h e  p i t u i t a r y  and a subsequent  Inc rease  1n plasma PRL 
c o n c e n t r a t i o n s .
Other  dopaminergic drugs  have been s tu d ie d  rega rd ing  t h e i r  e f f e c t s  
on c o n c e n t r a t i o n s  o f  PIF and PRL. These drugs  Inc lude  b romocr ip t ine  
(Rodway e t  a l . ,  1983; Elsemann e t  a l . ,  1984; I r e l a n d  e t  a l . ,  1989),  
h a lo p e r ld o l  (Langer e t  a l . ,  1977), s u l p i r i d e  (Col lu and Bouvler,  1987;
Johnson and Becker,  1987; Lewis and Howie, 1987; Nakano e t  a l . ,  1988) 
metoclopramide (Sowers e t  a l . ,  1976; Kaupplla e t  a l . ,  1981; Johnson and 
Becker,  1987) and perphenazine  (Loch e t  a l . ,  1990).
In a d d i t io n  to  t h e  r o l e  o f  dopamine as t h e  PRL I n h i b i t i n g  f a c t o r ,  
much evidence  e x i s t s  to  support  th e  theo ry  o f  a s t im u la to r y  mechanism as 
w e l l .  This unknown f a c t o r  has been termed t h e  PRL r e l e a s i n g  hormone 
(PRH). Gar thwai te  and Hagen (1979) r e p o r t e d ly  e x t r a c t e d  a subs tance  
from male r a t  plasma t h a t  has some PRH a c t i v i t y .  In a d d i t i o n ,  
hypothalamic e x t r a c t s  have been shown to  have PRH a c t i v i t y  (Mllmore and 
Reece, 1975).  I t  has been s p ec u la ted  t h a t  t h y r o t r o p in  r e l e a s i n g  hormone 
(TRH) may a c t  as th e  PRH s in ce  an I n j e c t i o n  o f  TRH w i l l  cause an 
Immediate in c re a s e  o f  PRL c o n c e n t r a t i o n s  1n many s p e c ie s  Inc lud ing  the  
horse  (Thompson e t  a l . ,  1986b). However, an exac t  d e f i n i t i o n  o f  any PRH 
1s s t i l l  open to  s p e c u la t io n  and continued r e sea rc h  1s necessa ry  1n t h i s  
a rea  t o  f u r t h e r  c l a r i f y  t h i s  system.
Regulation o f  P r o l a c t in  in  t h e  Horse
In t h e  horse ,  Johnson and Becker (1987) rep o r ted  t h a t  serum PRL 
c o n c e n t r a t io n s  could be Inc reased  by I n j e c t i o n  o f  th e  dopamine r e c e p to r  
a n tag o n i s t  metoclopramide.  They a l s o  r e p o r te d  t h a t  t h e  response  
occurred 1n a dose-dependent manner but was no t  a f f e c t e d  by method o f  
I n j e c t i o n .  Concur ren t ly ,  1 t  was r e p o r te d  t h a t  th e  D-2 dopamine r e c e p to r  
a n t a g o n i s t ,  s u l p i r i d e ,  a l s o  in c reased  serum PRL c o n c e n t r a t i o n s  In th e  
mare, with maximum s t im u la t io n  occu r r in g  a t  a dose o f  25 mg. F i n a l l y ,  
they  s t a t e d  t h a t  the  dopamine a g o n i s t ,  b rom ocr ip t ine ,  g iven  a t  a dose o f  
10 mg, caused a s i g n i f i c a n t  r e d u c t io n  1n serum PRL c o n c e n t r a t i o n s .
However, t h i s  e f f e c t  was dependent on th e  t ime o f  th e  y e a r ,  s ince  PRL 
s e c r e t i o n  decreased  only when co n ce n t ra t io n s  o f  PRL were normally high.
I r e lan d  e t  a l .  (1989) u t i l i z e d  pregnant pony mares t r e a t e d  with 
bromocr ip t ine  o r  bromocrip t ine  plus perphenazine t o  s tudy the  p o s s ib le  
e f f e c t s  o f  fescue  t o x i c o s i s  1n horses .  Beginning on day 295 of  
g e s t a t i o n ,  mares In t h e  bromocrip t ine  and perphenazine  groups were given 
brom ocr ip t ine  twice  d a l l y  a t  a dosage o f  .08 mg/kg o f  metabolic  body 
weight  (bw*75*. At day 305 th e  mares 1n th e  perphenazine  group were 
given  bromocrip t ine  p lu s  .375 mg/kg bw 75 o f  perphenaz ine .  They 
re p o r te d  t h a t  th e  mares 1n the  bromocrip t ine  and perphenazine  groups had 
lower c o n c e n t r a t io n s  o f  PRL than d id  the  c on t ro l  mares.  However, a f t e r  
day 305 o f  g e s t a t i o n ,  t h e  mares 1n both t h e  con t ro l  and perphenazine 
groups had h ighe r  c o n ce n t r a t io n s  o f  PRL than d id  th e  bromocrip t ine  
mares.
Loch e t  a l . (1990) used nonpregnant mares t o  s tudy th e  e f f e c t s  of  
perphenazine  on PRL s e c r e t i o n .  They used l e v e l s  o f  .5  and 1.0 mg/kg bw 
o f  perphenazine  given o r a l l y .  I t  was rep o r ted  t h a t  PRL c o n ce n t ra t io n s  
were in c reased  In th e se  mares a t  3 and 6 h a f t e r  a d m in i s t r a t io n  but 
r e tu rn e d  to  normal l e v e l s  w i th in  11 h a f t e r  a d m in i s t r a t i o n .
Based on th e se  and o t h e r  s t u d i e s ,  1 t  appears  t h a t  PRL s e c r e t i o n  
can be a l t e r e d  by dopamine a g o n i s t s / a n t a g o n i s t s  in  th e  horse  as in  o th e r  
mammals. The re fo re ,  I t  appears  t h a t  th e  hypothalamus r e g u l a t e s  PRL 
through th e  r e l e a s e  o f  dopamine 1n th e  horse  as  1n o t h e r  s p e c ie s .
Role o f  P r o l a c t i n  In Reproduction
Numerous s t u d i e s  have been conducted 1n an a t tem pt  t o  de termine 
what r o l e  PRL p lays  In rep roduc t ion  1n animals .  A wide range o f
exper im en ta t ion  has occurred 1n both t h e  male and th e  female o f  most 
l i v e s t o c k  and l a b o r a to r y  sp e c ie s .  While much Is  known about t h e  e f f e c t  
o f  PRL on r e p ro d u c t io n ,  some c o n t r a d i c t o r y  Information 1s y e t  to  be 
re so lv ed .
Nlswender (1974) used brom ocr ip t ine  to  lower serum c o n c e n t r a t i o n s  
o f  PRL 1n ewes and to  s tudy th e  e f f e c t s  o f  hypopro lac t lnemla  on t h e  
e s t r o u s  c y c l e .  I t  was concluded t h a t  b rom ocr ip t ine  was e f f e c t i v e  in 
reducing PRL c o n ce n t r a t io n s  1n c y c l i c  ewes. However, t h e r e  was no 
d i f f e r e n c e  in  c o n ce n t r a t io n s  o f  LH, FSH o r  p roges te rone  1n the  con tro l  
ve rsus  t r e a t e d  groups .  He a l so  re p o r t e d  t h a t  hypopro lac t lnem ia  d id  not 
cause any a l t e r a t i o n  1n e s t r o u s  cy c le  c h a r a c t e r i s t i c s  as evidenced by 
corpora  l u t e a  (CL) re g re s s io n  o r  e s t r o u s  c y c le  l e n g th s .  Thus, i t  was 
concluded t h a t  1n the  ewe, e i t h e r  PRL was no t  Important f o r  c y c l i c  
ova r ian  f u n c t io n  o r  extremely low l e v e l s  o f  PRL were s u f f i c i e n t  t o  
main ta in  normal CL fu n c t io n .
Rodway e t  a l . (1983) r e p o r te d  t h a t  t r e a t i n g  a n es t ro u s  ewes with 
b rom ocr ip t ine  caused a s i g n i f i c a n t  re d u c t io n  1n CL numbers fo l lowing  
Induced o v u l a t i o n .  I t  was re p o r te d  t h a t  on d 8 fo l lowing  induced 
o v u la t i o n ,  ewes t r e a t e d  with bromocrip t ine  averaged 1 .6  CL compared to  
2 .8  f o r  c o n t ro l  animals .  Also,  th e  t r e a tm en t  d id  no t  p reven t  th e  ewes 
from r e t u r n i n g  t o  t h e i r  an es t ro u s  s t a t e  fo l lowing th e  Induced ovu la t io n  
Thus, 1 t  was concluded t h a t  t h e r e  was a minimum le v e l  o f  PRL necessa ry  
dur ing  th e  p reo v u la to ry  pe r iod  In o rd e r  to  In su re  normal f o l l i c u l a r  
development In ewes.
S tu d ie s  In th e  pig have y i e ld e d  c o n f l i c t i n g  r e s u l t s .  Krael lng  e t  
a l .  (1982) s tu d i e d  th e  e f f e c t s  o f  bromocr ip t ine  I n j e c t i o n  on LH l e v e l s
in  l a c t a t i n g  sows and ovar iec tom ized  (OVX) g i l t s .  While PRL 
c o n c e n t r a t io n s  were reduced fo l lowing t r ea tm en t  in both groups,  LH 
c o n c e n t r a t i o n s  were only reduced in  l a c t a t i n g  sows. Among OVX g i l t s ,  
t h e  r e s u l t s  were too i n c o n s i s t e n t  to  de te rmine  what e f f e c t  t r e a tm en t  had 
on c i r c u l a t i n g  LH c o n c e n t r a t io n s .
Addi t iona l  work in t h i s  area  was done by Bevers e t  a l . (1983),  who 
a l s o  used l a c t a t i n g  sows to  s tudy th e  e f f e c t s  o f  b rom ocr ip t ine  
a d m in i s t r a t i o n  on PRL and LH s e c r e t i o n .  I t  was r e p o r te d  t h a t  t r e a t e d  
sows had lower plasma c o n c e n t r a t io n s  o f  PRL and in c reased  c o n ce n t r a t io n s  
o f  LH r e l a t i v e  t o  con t ro l  animals .  I t  was r e p o r te d  t h a t  t h i s  in c rease  
1n LH s e c r e t i o n  was even g r e a t e r  fo l lowing  weaning.
A f u r t h e r  s tudy was conducted 1n c y c l i c  sows by Dusza e t  a l .  
(1983).  They found t h a t  sows t r e a t e d  with b rom ocr ip t ine  d id  not e x h i b i t  
normal PRL peaks dur ing  the  e s t r o u s  cyc le  and t r e a tm e n t  had no e f f e c t  on 
LH c o n c e n t r a t i o n s ,  al though p roges te rone  l e v e l s  1n t r e a t e d  sows tended 
t o  f l u c t u a t e  more and t o  decrease  s lowly .
I r e l a n d  e t  a l .  (1989) r e p o r te d  t h a t  p roges te rone  c o n c e n t r a t io n s  in 
serum o f  bromocrip t ine  t r e a t e d  pregnant pony mares were lower than 
c o n t ro l  mares from 295 t o  309 days o f  g e s t a t i o n .  I t  was found t h a t  
while  t h e  c o n t ro l  mares e x h ib i t e d  a s teady  Inc rease  in p ro g es te ro n e ,  
t r e a t e d  mares d id  n o t .  At 305 days o f  g e s t a t i o n ,  h a l f  o f  the  
brom ocr ip t ine  mares began r e c e iv in g  perphenazine  in a d d i t i o n  to  t h e  
b rom ocr ip t ine .  Following t h i s  t r e a tm en t  regimen, p roges te rone  
c o n c e n t r a t i o n s  were lower f o r  th e  b rom ocr ip t ine  group than  they  were f o r  
th e  perphenazine o r  con t ro l  an imals .  In a d d i t i o n ,  mares 1n th e  
perphenazine  group had lower c o n c e n t r a t io n s  than  d id  t h e  con t ro l
animals .  A d d i t i o n a l ly ,  I t  was d iscove red  t h a t  g e s t a t i o n  le n g th  was 
g r e a t e r  f o r  bromocr ip t ine  mares than e i t h e r  th e  perphenazine  or  con t ro l  
mares.  Also,  b rom ocr ip t ine  mares had 50% r e t a i n e d  p l a c e n ta e ,  75% 
d y s to c i a  r a t e  and th ickened  p la c e n ta e  a t  a r a t e  o f  100%. The r e p o r t e d  
Inc idence  r a t e s  f o r  t h e  o t h e r  two groups were 0% f o r  a l l  
c h a r a c t e r i s t i c s .
The p h y s io lo g ica l  involvement o f  PRL 1n r e p ro d u c t io n  in t h e  male 
has a l so  been widely  s tu d i e d  1n a v a r i e t y  o f  s p e c i e s .  However, the  bulk 
o f  t h e  r e s e a rc h  has occur red  In l a b o r a to r y  ro d en ts  and t h i s  model has 
served  as t h e  b a s i s  f o r  comparison f o r  o t h e r  s p e c i e s .
In 1978, Z1pf e t  a l . r e p o r te d  t h a t  fo l lowing  hypophysectomy (HPX) 
in  male r a t s ,  LH r e c e p t o r s  1n th e  t e s t i s  d e c l in ed  by 80%. However, t h i s  
l o s s  o f  LH r e c e p to r s  could  be minimized by t r e a t i n g  th e  animals  w i th in  6 
h o f  su rge ry  with PRL. The combination o f  PRL, LH and growth hormone 
(GH) prevented  any lo s s  o f  LH r e c e p to r s  fo l lowing  HPX.
P i t u i t a r i e s  were t r a n s p l a n t e d  t o  t h e  kidney c a p s u le s  in  hamsters 
by Bartke e t  a l .  (1982) 1n o rd e r  t o  I n i t i a t e  a s t a t e  o f  
h yp e rp ro lac t in em ia .  They re p o r t e d  t h a t  t h e  In c re ase  in  PRL 
c o n c e n t r a t i o n  In plasma was accompanied by an In c re ase  in  FSH but not LH 
s e c r e t i o n .  However, I t  was found t h a t  t e s t i c u l a r  LH r e c e p t o r s  inc reased  
as d id  t e s t i c u l a r  weight and plasma t e s t o s t e r o n e  c o n c e n t r a t i o n s  in t h e  
hype rp ro lac t lnem lc  hamsters .  I t  was concluded t h a t  PRL played  a major 
r o l e  1n s t i m u l a t i n g  spermatogenesis  and s t e r o id o g e n e s i s  1n t h e  t e s t e s .  
This  was f u r t h e r  supported  by work o f  Wahlstrom e t  a l . (1983) .  In t h e i r  
s tu d y ,  they  u t i l i z e d  Immunocytochemlstry t o  s t a i n  f o r  r e c e p t o r s  In th e  
t e s t e s  o f  r a t s  and humans. According t o  t h e i r  r e p o r t ,  t h e  s t a i n i n g  was
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p o s i t i v e  f o r  PRL 1n th e  Leydlg c e l l s  o f  r a t s  bu t  was neg a t iv e  1n humans.
Ohlson e t  a l .  (1981) used a c t i v e  Immunization a g a in s t  PRL to  s tudy 
the  e f f e c t s  o f  PRL on growth and rep roduc t ion  in  the  ram. They were 
ab le  to  dec rea se  f r e e  PRL by 91% a f t e r  10 mo o f  t r e a tm en t  and as a 
r e s u l t  they  r e p o r te d  slower growth c h a r a c t e r i s t i c s  among th e  t r e a t e d  
rams. When r ep ro d u c t iv e  c h a r a c t e r i s t i c s  were ev a lu a te d ,  t h e  au thors  
found a n o n s ig n i f i c a n t  r educ t ion  In t e s t e s  weight o f  32% In the  t r e a t e d  
rams and no e f f e c t  on the  weights  o f  t h e  accesso ry  sex g la n d s .  In 
a d d i t i o n ,  t h e r e  was no e f f e c t  o f  immunization on LH, GH o r  th y ro id  
s t im u la t in g  hormone (TSH). Based on th e se  r e s u l t s ,  they  concluded t h a t  
PRL might p lay  a r o l e  In rep roduc t ion  in rams.
In ano ther  s tudy ,  Barenton (1981) in fused  PRL In to  t h e  j u g u l a r  
ve in  o f  rams with s ea so n a l ly  r eg re s sed  t e s t e s  f o r  a pe r iod  o f  3 d.  
Following t h i s  pe r io d ,  they r e p o r t e d  no d i f f e r e n c e  in  LH o r  FSH 
c o n c e n t r a t io n s  in th e  plasma o f  t h e  animals In th e  two groups .  Also,  
they  f a i l e d  to  d e t e c t  any s i g n i f i c a n t  d i f f e r e n c e  1n numbers o f  LH o r  FSH 
r e c e p t o r s  1n t h e  t e s t e s  o f  t h e se  rams.
Estrogen has been shown t o  In f lu en ce  PRL c o n c e n t r a t i o n s  in  o th e r  
sp ec ie s  (Quadrl e t  a l . ,  1979; Shupnlk e t  a l . ,  1979).  There fo re ,
Thompson and Johnson (1987) a c t i v e l y  Immunized s t a l l i o n s  a g a in s t  
e s t rogen  to  measure any e f f e c t  t h i s  t r e a tm en t  would have on PRL. 
Immunization a g a i n s t  e s t rogen  r e s u l t e d  1n Increased  t e s t o s t e r o n e  
s e c r e t i o n  and spermatogenesis  In t h e se  s t a l l i o n s  (Thompson and Honey, 
1984), y e t  t h e r e  was no s i g n i f i c a n t  e f f e c t  on PRL s e c r e t i o n .  T he re fo re ,  
1 t  was concluded t h a t  f u r t h e r  r e s e a rc h  was needed 1n th e  horse  to  
de te rmine  what e f f e c t  e s t rogen  may have on PRL.
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Seasonal V a r ia t io n s  In P r o l a c t i n  C h a r a c t e r i s t i c s
C oncen t ra t ions  o f  PRL have been shown to  f l u c t u a t e  th roughout th e  
y e a r  in many s p e c i e s .  This annual v a r i a t i o n  appears t o  be media ted by 
pho toper iod ,  because a r t i f i c i a l l y  prolonging or  ex tending  day leng th  
a l t e r s  PRL c o n c e n t r a t io n s  in numerous sp e c ie s .
In t h e  hamster,  i t  has been shown t h a t  gonadal fu n c t io n  i s  
depressed  by exposure o f  the  male to  pe r iods  o f  s h o r t  day leng th  o r  t o t a l  
darkness  (Hoffman and R e i t e r ,  1965; Gaston and Menaker, 1967).  Bex and 
Bartke (1977) r e p o r te d  t h a t  exposure o f  male hamsters  t o  a l i g h t i n g  
regimen o f  5 h o f  l i g h t  and 19 h o f  dark  per day (5L:19D) f o r  a pe r iod  
o f  2 months caused gonadal a t rophy when compared t o  animals  main ta ined 
on a 14L: 10D schedule .  A f te r  the  2 month pe r iod  on sh o r t  days,  hamsters  
were t r e a t e d  d a i l y  f o r  2 .5  wk with s a l i n e ,  250 U9 PRL, 20 fjg  LH + 150 j#g 
FSH or  PRL + LH + FSH whi le  remaining on th e  5L:19D pho toper iod .  
Following t h i s  t ime, a l l  hamsters were s a c r i f i c e d  and LH binding  in  the  
t e s t i s  was dete rmined. I t  was re p o r te d  t h a t  PRL alone  o r  in combination 
w i th  LH+FSH r e s u l t e d  in g r e a t e r  LH binding than was found in th e  con t ro l  
animals main ta ined  on 14L:10D. Treatment with LH + FSH had no e f f e c t .  
This  i n c re a s e  in  LH b ind ing  was accompanied by an i n c re a s e  in 
t e s t o s t e r o n e  c o n c e n t r a t io n s  and an in c rease  in  t e s t i c u l a r  weight .
Addit iona l work 1n t h i s  a rea  was conducted by Bex e t  a l .  (1978).  
Once again  a photoperiod o f  5L:19D was used t o  Induce a d e c rea se  1n 
s e c r e t i o n  In PRL c o n c e n t r a t io n s  and gonadal a trophy in golden hamsters .  
I t  was r e p o r t e d  t h a t  a s i n g l e  250 /ig i n j e c t i o n  o f  PRL was s u f f i c i e n t  to  
in c r e a s e  t e s t i c u l a r  LH b ind ing  and t e s t i c u l a r  weight  above th o se  in  
con t ro l  an imals .
In a d d i t i o n  to  th e  e f f e c t s  o f  s h o r t  photoperiod on LH re c ep to r s  In 
t h e  t e s t i s ,  Klemcke e t  a l . (1986) r e p o r te d  t h a t  a 5L:19D photoperiod 
would r e s u l t  1n a 94% red u c t io n  of  PRL r e c e p to r s  in  t h e  t e s t i s  o f
hamsters .  This was accompanied by a decrease  In plasma PRL
c o n c e n t r a t i o n s  but no e f f e c t  was noted on LH o r  FSH s e c r e t i o n .  The 
co n c e n t r a t io n  o f  PRL r e c e p to r s  1n t e s t e s  and o f  PRL 1n plasma was 
re p o r t e d  to  in c re a s e  fo l lowing th e  t r a n s p l a n t a t i o n  of the  p i t u i t a r y  t o  
th e  kidney c ap su le .  Based on th e se  r e s u l t s ,  i t  was concluded t h a t  PRL
had th e  a b i l i t y  t o  in c rease  the  number o f  i t s  own r e c e p t o r s  1n th e
t e s t e s  o f  golden hamsters .
PRL c o n c e n t r a t io n s  fo l low  s i m i l a r  annual p a t t e r n s  among l i v e s t o c k  
sp ec ie s  r e g a r d l e s s  o f  whether they  a re  seasonal  o r  nonseasonal b re e d e rs .  
In nonseasonal b reeders  such as p ig s ,  PRL l e v e l s  a r e  d i r e c t l y  c o r r e l a t e d  
t o  day leng th .  Ravault  e t  a l . (1982) rep o r ted  t h a t  plasma PRL 
c o n c e n t r a t io n s  in wild boars  and sows v a r ied  with season; th e  h ig h es t  
c o n c e n t r a t i o n s  were observed in  t h e  month o f  Ju ly  and lowest  were 
observed 1n th e  w in te r .  When domestic p ig s  were s t u d i e d ,  no v a r i a t i o n  
was found f o r  boars  while a d i r e c t  c o r r e l a t i o n  with  photoper iod  was 
d iscovered  f o r  g i l t s .  A d d i t io n a l ly ,  Trudeau e t  a l .  (1988) r e p o r te d  no 
annual v a r i a t i o n  In basal  PRL c o n c e n t r a t io n s  In domest ic  boa rs .
However, t h e r e  was an e f f e c t  of  month on PRL fo l lowing  i n j e c t i o n  o f  TRH, 
with response  t o  TRH In c reas in g  from February through August.
In the  cow, Schams and Reinhard t (1974) r e p o r te d  t h a t  serum PRL 
c o n c e n t r a t io n s  were seasona l ,  with h ig h e s t  c o n c e n t r a t io n s  o c cu r r in g  in 
t h e  summer and lowest va lues  in  the  w in t e r .  A d d i t i o n a l ly ,  P e t i t c l e r c  e t  
a l .  (1983) changed th e  l i g h t i n g  scheme o f  p repube r ta l  b u l l s  from 8L:160
t o  16L:8D o r  6L:8D;2L:8D and found t h a t  PRL c o n c e n t r a t i o n s  inc reased  by 
418% w i th in  6 weeks. However, i t  appears  t h a t  t h i s  In c rease  in  PRL 
c o n c e n t r a t io n s  cannot be c o n s t a n t ly  main ta ined .  S tan is iew sk i  e t  a l . 
(1987) measured PRL c o n c e n t r a t io n s  in c a lv e s  under d i f f e r e n t  l i g h t i n g  
c o n d i t i o n s .  A f t e r  8 wk o f  8L:16D, h a l f  o f  t h e  ca lv e s  were switched to  a 
16L:8D c y c le .  PRL c o n c e n t r a t i o n s  inc reased  among c a lv e s  in th e  longe r  
day leng th  group. Following wk 20, t h e r e  was no d i f f e r e n c e  among groups.  
This led  t o  t h e  conc lus ion  t h a t  the  PRL response  to  l i g h t i n g  had become 
r e f r a c t o r y .
I t  i s  i n t e r e s t i n g  to  note  t h a t  annual v a r i a t i o n s  in  PRL s e c r e t i o n  
among seasonal  b reeders  a re  s i m i l a r  t o  those  noted in nonseasonal 
b re e d e r s .  Also,  t h e  p a t t e r n s  a re  s i m i l a r  r e g a r d l e s s  o f  whether the  
animal i s  s e x u a l ly  a c t i v e  dur ing  pe r iods  o f  long days o r  s h o r t  days .
Ravault  (1976) c h a r a c t e r i z e d  th e  annual PRL changes in t h e  ram.
He re p o r te d  t h a t  du r ing  th e  f i r s t  December o f  an a n im a l ' s  l i f e ,  t h e r e  
was a b r i e f  r i s e  i n  PRL s e c r e t i o n .  However, in  a l l  a d d i t i o n a l  y e a r s ,  
t h e  c o n c e n t r a t i o n s  f e l l  du r ing  th e  w in te r  and Increased  4- t o  U - f o l d  in 
th e  summer.
The horse  has been shown to  be s e x u a l ly  a c t i v e  dur ing  pe r io d s  o f  
long day leng th .  However, th e  annual p a t t e r n  o f  PRL i s  s i m i l a r  t o  
animals  o f  nonseasonal o r  sh o r t -d ay  breeding p a t t e r n s .  Thompson e t  a l . 
(1986a) measured c o n c e n t r a t i o n s  o f  PRL In t h e  p i t u i t a r y  and serum o f  
s t a l l i o n s ,  mares and g e ld in g s  during th e  summer and w in t e r .  They 
r e p o r t e d  t h a t  PRL c o n c e n t r a t i o n s  In both th e  p i t u i t a r y  and serum were 
h ig h e r  In th e  summer than  in the  w in te r ,  w i th  s t a l l i o n s  having g r e a t e r  
serum c o n c e n t r a t i o n s  than  mares in summer.
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In a d d i t io n  to  annual v a r i a t i o n s  o f  PRL 1n h o rse s ,  Thompson e t  a l .  
(1986b) a l so  showed t h a t  the  PRL response  t o  an i n j e c t i o n  o f  TRH was 
dependent upon t ime o f  th e  y e a r .  In t h a t  s tudy ,  mares 1n the  e s t r o u s  or  
an es t ro u s  pe r iod  o f  the  yea r  were In j e c t e d  with  TRH to  s t i m u l a t e  PRL 
r e l e a s e .  I t  was d iscovered  t h a t  th e  PRL response  to  TRH was g r e a t e r  
among e s t r o u s  mares in th e  summer than 1n anes t rous  mares in th e  w in te r .  
Regulation o f  C or t i so l
C o r t i s o l ,  a g lu c o c o r t i c o id  hormone, i s  produced from c h o l e s t e r o l  
w i th in  th e  zona f a s c i c u l a t a  of  th e  adrenal  g land .  C o r t i s o l  has been 
shown t o  be r e g u la t e d  v i a  d i r e c t  hormonal s t im u la t io n  through 
a d r e n o c o r t i c o t r o p i c  hormone (ACTH) r e l e a s e  from th e  a n t e r i o r  p i t u i t a r y .  
S e c re t io n  o f  ACTH 1s r e g u la te d  by c o r t i c o t r o p i n  r e l e a s i n g  f a c t o r  (CRF) 
from th e  hypothalamus. C o r t i so l  c o n c e n t r a t io n s  a c t  as a n e g a t iv e  
feedback mechanism a t  both th e  hypothalamic le v e l  through CRF and a t  the  
p i t u i t a r y  l e v e l  through a decrease  in ACTH produc t ion  and s e c r e t i o n  
(Baxter  and Rousseau, 1979). Normal c o n c e n t r a t io n s  o f  g l u c o c o r t i c o i d s  
have been shown to  f l u c t u a t e  widely fo l lowing va r io u s  phys ica l  and 
psycho log ica l  s t im u l i  (Ter jung,  1979).  Following r e l e a s e  o f  c o r t i s o l  
In to  th e  blood s tream, i t  i s  found in e i t h e r  a bound o r  f r e e  s t a t e .  The 
p ro p o r t io n  o f  bound t o  f r e e  hormone has an Impact on I t s  b io lo g ic a l  
a c t i v i t y .  The major p r o t e i n  c a r r i e r  o f  c o r t i s o l  has been found to  be 
c o r t i s o l  b inding  g lo b u l in ,  which accounts  f o r  approximate ly  80% o f  the  
c o r t i c o s t e r o i d  b inding  found In th e  blood.  Most o f  th e  remaining 
b inding  o f  c o r t i c o s t e r o i d  i s  accounted f o r  by albumin ( B a l l a r d ,  1979).
15
Diurnal V a r ia t io n s  o f  C o r t i so l
Serum c o n c e n t r a t io n s  o f  g lu c o c o r t i c o id s  g e n e r a l ly  f l u c t u a t e  
du r ing  the  day w i th in  a d e f i n i t e  d iu rn a l  p a t t e r n .  This f l u c t u a t i o n  i s  
accompanied by a d iu rna l  p a t t e r n  o f  ACTH r e l e a s e  as w e l l .  I t  has been 
r e p o r te d  t h a t  c o n c e n t r a t io n s  o f  ACTH begin to  in c re a se  dur ing  th e  n ig h t ,  
reach peak c o n c e n t r a t io n s  in the  e a r l y  morning and then decrease  
throughout th e  day and i n t o  th e  evening (Baxter  and Rousseau, 1979).
In g e n e r a l ,  c o r t i s o l  c o n c e n t r a t io n s  fo l low s i m i l a r  p a t t e r n s .  
Bottoms e t  a l . (1972) rep o r ted  d iu rna l  rhythms o f  c o r t i s o l  and 
c o r t i c o s t e r o n e  c o n c e n t r a t io n s  in mares,  with the  h ig h e s t  c o n ce n t r a t io n s  
occu r r ing  dur ing  the  morning. A s i m i l a r  response  was noted f o r  
c o n c e n t r a t io n s  o f  c o r t i s o l ,  bu t no t c o r t i c o s t e r o n e ,  in p igs  in  t h a t  same 
s tudy .
FUnslnska-Bojanowska e t  a l .  (1974) r e p o r te d  t h a t  peak 
c o n c e n t r a t i o n s  o f  c o r t i s o l  in  Thoroughbred horses  occurred  around 0400, 
which was s i m i l a r  t o  the  peak o f  0600 r e p o r te d  by Larsson e t  a l .  (1979).  
In c o n t r a s t ,  c o r t i s o l  c o n ce n t r a t io n s  were re p o r t e d  to  peak a t  around 
noon in horses  by Evans e t  a l .  (1977),  while  K i rk p a t r i c k  e t  a l .  (1977) 
r e p o r t e d  no peak In plasma c o r t i c o s t e r o i d  c o n c e n t r a t io n s  o f  wild ho rses .  
E f f e c t s  o f  S t r e s s  in  Animals
The p h y s io lo g ica l  event de f ined  as s t r e s s  can be d iv ided  i n to  two 
d i s t i n c t  a r e a s .  According to  Selye (1980) ,  th e  term s t r e s s  can be 
d e f ined  as " the  n o n sp ec i f i c  r e s u l t  o f  any demand upon th e  body." S t r e s s  
can be in  th e  form of  a phys ica l  response  in which th e  animal seeks  a 
more fa v o ra b le  environment o r  1t  can be a neuronal  o r  e ndoc r ino log ica l  
response  which i s  mediated i n v o l u n t a r i l y .  The term s t r e s s o r  i s  de f ined
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as "whatever produces s t r e s s , "  The s t r e s s o r  can be any p h y s i c a l ,  
environmenta l ,  n u t r i t i o n a l  o r  psycholog ica l  s t im ulus  which r e s u l t s  in 
s t r e s s  o f  the  an im a l .
Many s t u d i e s  have been conducted 1n an a t tem pt  to  unders tand  the  
p h y s io lo g ic a l  mechanisms under ly ing  s t r e s s  in  animals and humans. For 
th e  most p a r t ,  t h e se  s tu d i e s  have cen te red  around p e r ip h e ra l  
c o n c e n t r a t i o n s  o f  c o r t i c o s t e r o i d s  in  t h e  animals s t u d i e d .  A s i g n i f i c a n t  
and sudden in c re a s e  in  c o r t i s o l  s e c r e t i o n  was u s u a l l y  accepted  as an 
i n d i c a t o r  o f  s t r e s s .
In a d d i t i o n  t o  c o r t i s o l ,  PRL has been shown t o  In c rease  fo l lowing  
c e r t a i n  types  o f  s t r e s s .  Ne i l l  (1970) r e p o r te d  t h a t  th e  s t r e s s  
a s s o c i a t e d  with  laparotomy and b leed ing  under e t h e r  a n e s th e s i a  caused a 
3- t o  8 - f o l d  in c re a s e  in PRL c o n c e n t r a t io n s  in female r a t s .  This 
In c re a se  was a l s o  noted in  OVX females but not in  males.  Likewise,  PRL 
c o n c e n t r a t i o n s  inc reased  w i th in  10 t o  15 min in  r a t s  fo l lowing  removal 
from th e  cage and t r a n s p o r t a t i o n  to  ano ther  room (Euker e t  a l . ,  1975).
Sexual s t im u la t io n  and mating have been shown t o  in c re a s e  PRL 
c o n c e n t r a t i o n s  in r a t s  (Kamel e t  a l . ,  1975; 1977; Kamel and Franke l ,  
1978).  In t h e  l a t t e r  s tudy, i t  was re p o r te d  t h a t  PRL s e c r e t i o n  
Inc reased  w i th in  5 to  15 m1n fo l lowing mating.  T es to s te ro n e  
c o n c e n t r a t i o n s  d id  not in c rease  u n t i l  30 t o  60 min fo l lowing  mating.
S im i la r  s tu d i e s  w i th  t h e  bul l  r ev ea led  t h a t  e j a c u l a t i o n  caused a 
s i g n i f i c a n t  In c rease  In PRL s e c r e t i o n  w i th in  5 min t h a t  abated  w i th in  30 
min (Convey e t  a l . ,  1971).  S tea rns  e t  a l .  (1973) found no c o n s i s t e n t  
e f f e c t  o f  c o i t u s  on PRL c o n c e n t r a t io n s  In men and women a l though two out 
o f  s i x  women had 8- to  10-fo ld  In c rease s  in PRL w i th in  10 min a f t e r
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c o i t u s .  In c o n t r a s t ,  s i g n i f i c a n t  In c rease s  1n PRL s e c r e t i o n  were seen 
1n humans fo l lowing general  a n e s th e s ia  and major su rge ry  (Noel e t  a l . ,  
1972).
E f f e c t s  o f  S t r e s s  1n Horses
Several  types  o f  s t r e s s  have been shown to  In c rease  c o n c e n t r a t io n s  
o f  c o r t i s o l  and /or  PRL In h o rse s .  Physical  e x e r c i s e  has been widely 
s tud ied  as a means o f  measuring th e  e f f e c t s  o f  s t r e s s  on h o r s e s .  Dybdal 
e t  a l .  (1980) measured plasma c o n s t i t u e n t s  In ho rses  dur ing  and 
fo l lowing completion o f  a 160-km endurance r i d e  and found t h a t  
c o r t i c o s t e r o i d  c o n c e n t r a t io n s  were e l ev a te d  dur ing  and a f t e r  t h e  r i d e .  
These f in d in g s  were supported  by Snow and Rose (1981) who r e p o r t e d  a 
s i g n i f i c a n t  Inc rease  1n c o r t i s o l  c o n ce n t r a t io n s  fo l lowing  p a r t i c i p a t i o n  
1n an 80-km endurance r i d e .  There were a l s o  e l ev a te d  c o n c e n t r a t i o n s  of 
ep ineph r ine  and norep inephr ine  1n th e  animals  fo l lowing  th e  r i d e .
Shor t - te rm  pe r iods  o f  e x e r c i s e  have a l s o  been shown to  be 
s t r e s s f u l  In ho rses .  Snow e t  a l .  (1982) c o l l e c t e d  blood samples from 
Thoroughbreds w i th in  10 m1n o f  completion o f  r aces  over d i s t a n c e s  o f  
1000 to  2402 m. They re p o r t e d  t h a t  fo l lowing  th e  r a c e ,  t h e r e  was 
Inc reased  l e v e l s  o f  g lucose ,  g l y c e r o l ,  l a c t a t e ,  py ruva te ,  u r i c  ac id  and 
c o r t i s o l .  Church e t  a l .  (1987) measured c o r t i s o l  c o n c e n t r a t i o n s  1n 
blood befo re  and a f t e r  a 2-month t r a i n i n g  program Involv ing  s h o r t  
p e r io d s  o f  moderate e x e r c i s e  and r e p o r te d  high in c r e a s e s  o f  ACTH and 
c o r t i s o l  fo l lowing th e  e x e r c i s e  program. However, no s i g n i f i c a n t  
d i f f e r e n c e s  were d e te c te d  1n th e se  va lues  when p re -  and p o s t - t r a i n i n g  
were compared. Thus, I t  appeared t h a t  t h e  t r a i n i n g  program d id  not have 
an e f f e c t  on the  r e l e a s e  o f  t h e s e  hormones 1n th e  h o r s e s .
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S im i la r  f i n d i n g s  were r e p o r te d  by Hower and Wlckler (1989) ,  who 
s tu d ie d  the  e f f e c t s  o f  t r a i n i n g  on c o r t i s o l  and g lucose  c o n c e n t r a t io n s  
in h o rse s .  I t  was rep o r ted  t h a t  c o r t i s o l  c o n c e n t r a t io n s  inc reased  
immediately a f t e r  t h e  e x e r c i s e  program in  both t r a i n e d  and u n t ra in ed  
h o rse s .  However, t r a i n e d  animals appeared to  recover  sooner  than d id  
u n t ra in ed  ones.  C o r t i s o l  l e v e l s  were no t  d i f f e r e n t  from p r e - t r e a tm e n t  
va lues  in  t r a i n e d  horses  30 min fo llowing e x e r c i s e ,  bu t were s t i l l  
e l e v a t e d  in  u n t ra in e d  h o rse s .
Other  types  o f  s t r e s s  have a l s o  been s tu d ied  in h o rse s .  Thompson 
e t  a l . (1988) u t i l i z e d  OVX pony mares t o  s tudy the  e f f e c t s  o f  r e s t r a i n t  
v ia  a t w i t c h ,  t r a n q u i l i z a t i o n  with  x y la z in e  and a n e s t h e t i z a t i o n  with  
x y la z in e  p lu s  ketamlne on plasma c o n c e n t r a t i o n s  o f  c o r t i s o l ,  LH, FSH and 
PRL. Twitching and a n e s t h e t i z a t i o n  both caused an in c re a s e  in c o r t i s o l  
s e c r e t i o n s  but no e f f e c t  was seen fo l lowing  t r a n q u i l i z a t i o n .  PRL 
c o n c e n t r a t io n s  Inc reased  only fo l lowing a n e s t h e t i z a t i o n .  C oncen tra t ions  
o f  LH and FSH d id  not change following any o f  th e  t r e a tm e n t s .
Psychological  s t r e s s  was t e s t e d  in horses  v ia  i s o l a t i o n  o f  a horse  
from i t ' s  companion (Alexander e t  a l . ,  1988). During th e  I s o l a t i o n  
p e r io d ,  a l l  ho rses  began to  show s igns  o f  e x c i t a t i o n  in  a d d i t i o n  t o  
h y p e r v e n t i l a t i o n  and sweating .  Plasma c o n c e n t r a t io n s  o f  e p in ep h r in e  and 
norep ineph r ine  inc reased  in  a l l  animals as d id  packed red blood c e l l  
volume. While t h r e e  o f  th e  f i v e  horses  e x h ib i t e d  inc reased  
c o n c e n t r a t i o n s  o f  ACTH, th e r e  was no o v e r a l l  e f f e c t  on t h i s  hormone. 
Likewise,  c o n c e n t r a t i o n s  o f  c o r t i s o l  were no t  e f f e c t e d  by th e  i s o l a t i o n .
Baucus e t  a l .  (1990a) s tu d ied  th e  e f f e c t s  o f  long d i s t a n c e  
t r a n s p o r t a t i o n  on e a r l y  embryonic dea th  in  mares between d 16 t o  22 or
32 to  38 o f  g e s t a t i o n .  The mares were t r a n s p o r t e d  In a t r a i l e r  a 
d i s t a n c e  o f  472 km over  a per iod  o f  9 h. Blood samples were drawn 
be fo re ,  du r ing  and a f t e r  th e  jou rney  and f e t a l  c o n d i t io n  was measured by 
u l t r a sonography .  Ear ly embryonic death  occurred between d 3 and 13 and 
d id  not d i f f e r  between the  t r a n s p o r t e d  and n on t ranspo r ted  mares.
C o r t i so l  and p roges te rone  c o n ce n t r a t io n s  Inc reased  a t  m1d-tr1p in th e  
t r a n s p o r t e d  mares 1n comparison to  p re - t r e a tm e n t  and non t ran sp o r ted  
mares.  I t  was concluded t h a t  t r a n s p o r t a t i o n  had no e f f e c t  on e a r l y  
embryonic d ea th ,  but 1 t  was suggested t h a t  t r a n s p o r t a t i o n  a t  a d i f f e r e n t  
s t ag e  o f  g e s t a t i o n  or  f o r  longer  pe r iods  o f  t ime might In c re a se  
embryonic l o s s .
A s i m i l a r  study was conducted by Baucus e t  a l .  (1990b) t o  study 
th e  e f f e c t s  o f  t r a n s p o r t a t i o n  on e s t r o u s  c y c le  c h a r a c t e r i s t i c s  1n mares.  
Mares 1n t h i s  s tudy were t r a l l e r e d  f o r  a d i s t a n c e  o f  792 km over  a 
pe r iod  o f  12 h.  Following t r e a tm e n t ,  t h e r e  were no d e t e c t a b l e  
d i f f e r e n c e s  1n e s t r o u s  c h a r a c t e r i s t i c s  inc lud ing  o v u la t io n  r a t e ,  e s t ro u s  
behav io r ,  d u r a t i o n  o f  e s t r u s  o r  pregnancy r a t e s  in  t h e  t r a n s p o r t e d  
ve rsus  th e  n on t ranspo r ted  mares.  From an endocr ine  s t a n d p o i n t ,  t h e re  
was a s i g n i f i c a n t  Inc rease  In c o r t i s o l  va lues  dur ing  and a f t e r  
t r a n s p o r t a t i o n  with va lues  dec rea s ing  below b a s e l in e  w i th in  24 h a f t e r  
t r e a t m e n t .
Sexual a c t i v i t y  has been shown to  a f f e c t  hormone c o n c e n t r a t i o n s  in 
s t a l l i o n s .  Tamanlnl e t  a l .  (1983) measured c o r t i s o l  c o n c e n t r a t i o n s  
dur ing  mating o r  during exposure t o  an e s t r o u s  female.  I t  was concluded 
t h a t  c o r t i s o l  c o n ce n t r a t io n s  Increased  s i g n i f i c a n t l y  7 t o  30 m1n a f t e r
20
mating o r  female exposure .  The va lues  Increased  by approximate ly  2 - f o ld  
and then decreased  back to  normal w i th in  2 h a f t e r  exposure .
A more comprehensive s tudy was conducted with s t a l l i o n s  by Rabb e t  
a l .  (1989) In an a t tempt  to  dete rmine  th e  e f f e c t s  o f  sexual s t im u la t io n  
with o r  w i thou t  e j a c u l a t i o n  on s e c r e t i o n  o f  va r io u s  hormones. S t a l l i o n s  
In t h e  sexual s t im u la t i o n  group were given 5 min exposure t o  an e s t r o u s  
mare. Those 1n th e  e j a c u l a t i o n  group were f i r s t  exposed t o  th e  mare and 
then were allowed to  mount and breed an a r t i f i c i a l  vagina .  All 
s t a l l i o n s  served  1n both o f  th e  t re a tm en t  groups p lu s  one con t ro l  
pe r io d .  No d i f f e r e n c e  was d e te c te d  1n LH o r  FSH c o n c e n t r a t i o n s  In 
s t a l l i o n s  1n any group. However, both c o r t i s o l  and PRL c o n c e n t r a t io n s  
in c reased  r a p i d l y  fo l lowing  sexual s t im u la t i o n  a lone  and fo l lowing 
e j a c u l a t i o n .  Also,  1t  was noted t h a t  s t a l l i o n s  t h a t  had p re v io u s ly  been 
exposed t o  e i t h e r  sexual s t im u la t io n  o r  e j a c u l a t i o n  e x h ib i t e d  an 
Inc rease  1n c o r t i s o l  and PRL s e c r e t i o n  dur ing  t h e i r  con t ro l  pe r io d .  
S t a l l i o n s  t h a t  had t h e i r  c o n t ro l  pe r iod  p r i o r  t o  r e c e iv in g  e i t h e r  o f  th e  
o th e r  two t r e a tm e n t s  d id  no t  show t h i s  tendency.  I t  was sugges ted  t h a t  
th e  s t a l l i o n s  a s s o c i a t e d  th e  s i g h t s  and sounds o f  t h e  o t h e r  s t a l l i o n s  
r e c e iv in g  t h e i r  sexual s t im u la t i o n  with  t h e i r  own p rev ious  exper ience  
and t h i s  memory even t  mediated t h e i r  own In c rease  in  hormonal s e c r e t i o n  
even 1n t h e  absence o f  any d i r e c t  s t i m u l a t i o n .
R a t iona le  o f  P resen t  Research
The p r e s e n t  r e s ea rc h  was designed In p a r t  t o  answer ques t io n s  
concern ing th e  r e l a t i o n s h i p  between c o r t i s o l  and PRL l e v e l s  1n horses  
fo l lowing  v a r io u s  types  o f  s t r e s s .  An a t tempt  was made to  de termine  i f  
t h e  memory-mediated in c r e a s e  1n c o r t i s o l  and PRL c o n c e n t r a t i o n s  noted by
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Rabb e t  a l . (1989) could be I n i t i a t e d  by r e tu r n in g  the  s t a l l i o n s  to  the  
s i t e  o f  a prev ious  s i n g l e  ep isode  o f  sexual s t im u la t io n  and, i f  so,  t o  
de termine  how long t h i s  Inc rease  would con t inue  t o  be e x h ib i t e d .  
A d d i t i o n a l ly ,  va r ious  types  o f  chemical and phys ica l  s t im u l i  were 
adm in is te red  t o  s t a l l i o n s  1) to  de te rmine  what e f f e c t  t h e s e  might have 
on c o r t i s o l  and PRL c o n c e n t r a t io n s  and 2) to  a t tempt  t o  de te rmine  how 
any hormonal v a r i a t i o n s  were mediated.  In a r e l a t e d  s tudy ,  t h e se  same 
s t im u l i  were app l ied  t o  g e ld in g s  under s i m i l a r  c i rcum stances  to  
a s c e r t a i n  1f any changes 1n hormonal c o n c e n t r a t io n s  were gonadal ly  
dependent.
A f i n a l  exper iment was designed t o  de termine  i f  th e  PRL response  
t o  phys ica l  s t r e s s  observed in  s t a l l i o n s  in  summer would be p re s e n t  1n 
w in t e r  when PRL s e c r e t i o n  1s normally very  low. S t a l l i o n s  were 
subsequen t ly  i n j e c t e d  d a i l y  with  t h e  dopamine r e c e p t o r  b lo c k e r ,  
s u l p i r i d e ,  and PRL response  t o  phys ica l  s t r e s s  was again  determined.
Pre- and p o s t - t r e a tm e n t  plasma samples fo llowing a GnRH/TRH I n j e c t io n  
were used t o  determine 1f PRL p r o d u c t i o n / s e c r e t i o n  were indeed 
s t im u la te d .
CHAPTER I I I
CORTISOL AND PROLACTIN RESPONSES TO SEXUAL EXCITEMENT 
AND STRESS IN STALLIONS
ABSTRACT
Sexual excitement Induces rap id  s e c r e t i o n  o f  c o r t i s o l  and PRL 1n 
s t a l l i o n s .  Experiment I was conducted to  de te rmine  1f  s t a l l i o n s  
a s s o c i a t e d  lo c a t i o n  and(or)  procedure  with  p rev ious  sexual s t im u la t io n  
in t h a t  l o c a t i o n .  A f t e r  a pe r iod  o f  no sexual exci tement  on d 1, fou r  
l l g h t h o r s e  s t a l l i o n s  were exposed to  an e s t r o u s  mare f o r  5 min on d 2.
On d 3,  4,  5 and 6, s t a l l i o n s  were re tu rn e d  t o  th e  same s i t e  and were 
allowed t o  s tand  f o r  5 m1n with no mare p r e s e n t .  PRL and c o r t i s o l  
c o n c e n t r a t io n s  Increased  (P < .05) fo l lowing t r e a tm e n t  on d 2,  bu t  d id  
not vary  (P > .05) on d 1, 3, 4, 5 o r  6. In Experiment I I ,  s i x  
s t a l l i o n s  were used to  dete rmine  th e  s h o r t - t e r m  e f f e c t s  o f  1) sexual 
s t im u la t io n  (SS) t 2) acu te  phys ica l  e x e r c i s e  (PE),  3) r e s t r a i n t  v ia  a 
tw i tch  (RT), 4) ep inephr ine  a d m in i s t r a t io n  (EA) and 5) no s t im u la t io n  
( c o n t r o l )  on plasma c o n ce n t r a t io n s  o f  PRL and c o r t i s o l .  S t a l l i o n s  
r ece iv ed  one t rea tm en t  pe r  d sepa ra ted  by 2 d o f  no t r e a tm e n t .  C o r t i s o l  
c o n c e n t r a t io n s  Increased  (P < .05) w i th in  10 m1n a f t e r  SS, PE, RT and EA 
but not dur ing  con t ro l  b leed ings .  PRL c o n c e n t r a t i o n s  Inc reased  
(P < .05) Immediately fo l lowing SS, PE and RT but not a f t e r  EA or  during 
c o n t ro l  b leed in g s .  In Experiment I I I ,  t h e  same f i v e  t r e a tm e n t s  were 
adm in is te red  t o  s ix  g e ld in g s .  C o r t i so l  c o n c e n t r a t i o n s  Increased
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(P < .05) fo l lowing  EA, PE and RT but not fo l lowing  SS o r  c on t ro l  
b leed in g s .  PRL c o n c e n t r a t io n s  inc reased  (P < .05) fo l lowing  PE and SS. 
I t  i s  concluded t h a t  1) r e tu r n in g  s t a l l i o n s  t o  t h e  s i t e  o f  a previous  
s i n g l e  episode o f  sexual exci tement does not cause  a memory-mediated 
r i s e  in e i t h e r  c o r t i s o l  o r  PRL, 2) in s t a l l i o n s ,  c o r t i s o l  and PRL a re  
s e c re te d  in response  to  SS, PE and RT, whi le  only  c o r t i s o l  i s  s ec re te d  
1n response  to  EA and 3) in g e ld in g s ,  PRL i s  s ec re te d  r a p id ly  1n 
response  to  PE and SS, whi le  c o r t i s o l  a lone  i s  r e l e a s e d  in response  to  
EA, PE and RT.
In t ro d u c t io n
C o r t i so l  c o n ce n t r a t io n s  in horses  In c rease  fo l lowing  e x e r c i s e  
(Snow and Munro, 1975; Oybdal e t  a l . ,  1980; Snow e t  a l . ,  1982; Church e t  
a l . ,  1987; Hower and Wlckler,  1989), dur ing  i s o l a t i o n  s t r e s s  (Alexander 
e t  a l . ,  1988),  a f t e r  induc t ion  o f  hypoglycemia and a f t e r  su rgery  (James 
e t  a l . ,  1970),  a f t e r  r e s t r a i n t  v ia  a tw i t c h  (Thompson e t  a l . ,  1988) and 
fo l lowing  sexual a c t i v i t y  (Tamaninl e t  a l . ,  1983; Rabb e t  a l . ,  1989).
PRL c o n c e n t r a t io n s  a l so  Inc rease  fo llowing v a r io u s  s t r e s s f u l  
s t im u l i  in r a t s  (Euker a t  a l . ,  1975; Oohler e t  a l . ,  1977; N e i l l ,  1970) 
and man (Noel e t  a l . ,  1972). Thompson e t  a l .  (1988) found no e f f e c t  of  
r e s t r a i n t  v ia  a tw i tch  on PRL s e c r e t i o n  in OVX pony mares a lthough 
ketamlne a d m in i s t r a t i o n  b r i e f l y  Inc reased  PRL c o n c e n t r a t i o n s .  Sexual 
s t im u la t io n  In c re a s e s  PRL s e c r e t i o n  1n r a t s  (Kamel e t  a l . ,  1975, 1977; 
Kamel and F ranke l ,  1978) and b u l l s  (Convey e t  a l . ,  1971) as well as in  
s t a l l i o n s  (Rabb e t  a l . ,  1989).
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Rabb e t  a l .  (1989) rep o r ted  t h a t  s t a l l i o n s  which had p rev ious ly  
been exposed to  sexual s t im u la t io n  had Inc rease s  1n c o r t i s o l  s e c r e t i o n  
and, to  a l e s s e r  degree ,  PRL s e c r e t i o n  In the  absence o f  any v i sua l  o r  
phys ica l  c o n ta c t  with mares.  The au thors  sugges ted t h a t  th e se  Inc reases  
were due t o  t h e  sounds o f  o th e r  s t a l l i o n s  being s t im u la te d  a t  t h e  same 
t im e .
The t h r e e  exper iments  de sc r ibed  he re in  were designed  1) to  
de termine  i f  s t a l l i o n s  e x h ib i t e d  an in c re a se  in  c o r t i s o l  and(or)  PRL 
s e c r e t i o n  when re tu rn ed  t o  t h e  s i t e  o f  a p rev ious  sexual encounte r  and, 
1 f  so,  t o  de te rmine  how long th e  response  l a s t e d ,  2) to  compare the  
c o r t i s o l  and PRL responses  a f t e r  sexual excitement to  those  occu r r ing  
a f t e r  va r ious  physica l  and chemical s t im u l i  and 3) t o  de te rmine  how 
th e se  same s t im u l i  a f f e c t e d  c o r t i s o l  and PRL c o n c e n t r a t io n s  in g e ld in g s .
M a te r i a l s  and Methods
Experiment I . Four l i g h t h o r s e  s t a l l i o n s  aged 6 t o  14 y r  were 
used.  All s t a l l i o n s  were s e x u a l ly  exper ienced  and were g iven a t  l e a s t  7 
d o f  sexual r e s t  p r i o r  t o  t h e  onse t  o f  t h e  exper iment .  S t a l l i o n s  were 
housed In outdoor l o t s  and were fed s u f f i c i e n t  hay and g r a in  c o n c e n t r a te  
t o  main ta in  good body c o n d i t io n .  At approximate ly  0700 on th e  mornings 
o f  t r e a tm e n t ,  each s t a l l i o n  was f i t t e d  with a j u g u l a r  c a t h e t e r  made from 
14 cm o f  18-gauge po lye thy lene  tub ing  which was f lushed  with  hepar ln ized  
s a l i n e .  S t a l l i o n s  were kept l o o s e ly  t e t h e r e d  with  ad l ib i tu m  access  to  
hay and wa ter .
Beginning a t  approximate ly  0800 on d 1, 3,  4, 5 and 6 ,  two 5-ml 
blood samples were drawn v ia  th e  c a t h e t e r  10 min a p a r t  (-10 and 0 min)
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and were placed  In to  hepar ln ized  tu b e s .  Immediately fo l lowing  th e  0 min 
sample,  each s t a l l 1 o n  was le d  t o  a s p e c i f i e d  s i t e  along th e  fence  o f  h i s  
l o t  and held  th e r e  f o r  5 m1n. On d 2, th e  same procedure  was followed 
except t h a t  an e s t r o u s  mare was a l so  brought  to  the  s i t e  ( a c ro ss  th e  
fence) such t h a t  t h e  s t a l l i o n  could make v isua l  and l i m i t e d  physica l  
c o n ta c t  f o r  a t o t a l  o f  5 min. On a l l  days ,  a d d i t i o n a l  blood samples 
were drawn a t  10, 20 and 30 min a f t e r  t ime 0.
Experiment I I . Six sex u a l ly  exper ienced  U g h th o r s e  s t a l l i o n s  aged 
6 t o  14 y r  were managed as desc r ibed  f o r  Experiment I .  A f t e r  a t  l e a s t  7 
d o f  sexual r e s t ,  a l l  s t a l l i o n s  were exposed t o  each o f  f i v e  t r e a tm e n t s :
1) sexual s t im u la t i o n  (SS; 5 min exposure t o  an e s t r o u s  mare);  2) a cu te  
phys ica l  e x e r c i s e  (PE; running f o r  5 min);  3) r e s t r a i n t  v ia  a tw i tch  
(RT; 5 min);  4) ep inephr ine  a d m in i s t r a t io n  (EA; 3 mg 1 . v . )  and 5) 
c on t ro l  (no s t i m u l a t i o n ) .  S t a l l i o n s  rece ived  one t r e a tm e n t  pe r  day on 
f i v e  s e p a r a t e  days,  with 2 d o f  sexual r e s t  between t r e a tm e n t s  (based on 
r e s u l t s  o f  Experiment I ) .  The o rd e r  o f  t r e a tm e n t s  was unique f o r  each 
s t a l l i o n  (Table 1) .  Also, s t a l l i o n s  were s t a r t e d  on t r e a tm e n t  on a 
s tag g e red  schedule  such t h a t  only two s t a l l i o n s  were t r e a t e d  on any 
given day.
Blood sampling and o th e r  procedures  were t h e  same as d e sc r ib e d  f o r  
Experiment I .  Immediately fo l lowing th e  0 min blood sample,  th e  
a p p r o p r i a t e  t r e a tm e n t  was adm in is te red  to  th e  s t a l U o n .  Subsequent 
samples were taken a t  10, 20 and 30 min a f t e r  t ime 0.  To minimize th e  
amount o f  a c t i v i t y  seen and heard by a s t a l l i o n  on h i s  t r e a tm e n t  day, 
th e  two t r e a t e d  s t a l l i o n s  f o r  each day were housed approximate ly  100 m 
a p a r t .
TABLE 1. ORDER OF TREATMENTS* FOR STALLIONS AND GELDINGS
S t a l l i o n :
Gelding:



























"Treatments were sexual s t im u la t i o n  (SS),  acu te  phys ica l  e x e r c i s e  
(PE), r e s t r a i n t  v i a  a tw i t c h  (RT), ep ineph r ine  a d m in i s t r a t i o n  (EA) and 
no t r e a tm e n t  ( c o n t r o l ; C).
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Experiment I I I . Six long- term g e ld ings  were exposed t o  t h e  same 
f i v e  t r e a tm e n t s  d e sc r ib ed  f o r  Experiment I I .  Geldings were managed in 
th e  same manner as t h e  s t a l l i o n s .  Geldings a l s o  rece ived  a unique 
sequence o f  t r e a tm e n t s  (Table 1) with each ge ld ing  r e c e iv in g  each 
t r ea tm en t  once with  2 d o f  r e s t  between t r e a tm e n t s .  Sampling procedure 
and frequency  were i d e n t i c a l  t o  those  desc r ibed  f o r  Experiment I I .
RIA and s t a t i s t i c a l  a n a ly s e s . All blood samples were s to re d  on 
i c e  and were c e n t r i f u g e d  w i th in  1 h a f t e r  c o l l e c t i o n .  Plasma was 
h a rv es ted  and s to re d  a t  -15°C. Plasma c o n c e n t r a t i o n s  o f  PRL and 
c o r t i s o l  were measured by RIA as desc r ibed  p re v io u s ly  (Thompson e t  a l . ,  
1986b; 1988).  For each hormone, a l l  samples from a g iven  s t a l l i o n  were 
inc luded  in a s i n g l e  assay.
In a l l  exper iments ,  d a ta  f o r  each hormone were analyzed by s p l i t -  
p l o t  ANOVA with  s t a l l i o n s  as th e  random e f f e c t  (S tee l  and T o r r i e ,  1980). 
Fixed main e f f e c t s  were days and sampling t imes in Experiment I and 
t r e a tm e n t s  and sampling t imes in Experiments I I  and I I I .  Data were a l so  
analyzed fo l lowing  log t r an s fo rm a t io n  but t h i s  was found not t o  a f f e c t  
th e  o v e ra l l  r e s u l t s .  P r i o r  t o  a n a l y s i s ,  d a ta  from each s t a l l i o n  were 
p laced  on a p e rc en t  o f  p re - t r e a tm e n t  b a s i s  (average  o f  -10 and 0 min 
samples) ;  however, only p o s t - t r e a tm e n t  samples (10,  20 and 30 m1n) were 
used in th e  a n a l y s i s  o f  v a r ian ce .  The l e a s t  s i g n i f i c a n t  d i f f e r e n c e  t e s t  
was used t o  dete rmine  i f  t r e a tm e n t  means d i f f e r e d  from 100% (S tee l  and 
T o r r i e ,  1980).
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R esu l t s
Experiment I . C o r t i s o l  and PRL c o n c e n t r a t i o n s  in  s t a l l i o n s  
in c reased  (P < .05) only  on the  day o f  exposure to  an e s t r o u s  mare (d 2; 
Figure  1).  This in c re a s e  occurred  w i th in  the  f i r s t  10 min f o r  PRL, 
which remained e lev a te d  through th e  20 and 30 min sampling p e r io d s .  
C o r t i so l  c o n c e n t r a t io n s  inc reased  only  in  th e  30-min sample.  On th e  
p r e - t r e a tm e n t  (d 1) and a l l  p o s t - t r e a tm e n t  days (d 3, 4,  5 and 6 ) ,  none 
o f  th e  means f o r  e i t h e r  c o r t i s o l  o r  PRL d i f f e r e d  from 100%.
Experiment I I . C o r t i so l  c o n c e n t r a t io n s  in  s t a l l i o n s  dur ing  th e  
c on t ro l  per iod  d id  no t  vary (P > .05) r e l a t i v e  t o  p r e - t r e a tm e n t  (F igure
2 ) .  C o r t i s o l  c o n c e n t r a t io n s  f o r  a l l  o t h e r  t r e a tm e n t s  in c reased  
(P < .05) r a p i d l y  a f t e r  t h e  onse t  o f  t r e a tm e n t .  These c o n c e n t r a t io n s  
remained e lev a te d  th roughout  30 min f o r  a l l  t r e a tm e n t s .
PRL c o n c e n t r a t io n s  inc reased  (P < .05) in  s t a l l i o n s  in  response  to  
SS and PE (F igure  2) a t  10 m1n and remained e l e v a t e d  th roughout the  
remainder o f  th e  exper imental  pe r io d .  PRL c o n c e n t r a t io n s  in c reased  
(P < .05) in  response  to  RT only  a t  10 and 30 min. Means f o r  con t ro l
and EA t r e a tm e n t s  d id  not vary (P > .05) r e l a t i v e  t o  t ime 0 .
Experiment I I I . C o r t i so l  c o n c e n t r a t io n s  in ge ld in g s  f o r  the  
co n t ro l  pe r iod  and SS t r ea tm en t  d id  not vary (P > .05) r e l a t i v e  to  p r e ­
t r e a tm e n t .  C o r t i s o l  c o n c e n t r a t io n s  Increased  (P < .05) w i th in  10 min 
a f t e r  t h e  onse t  o f  PE and w i th in  20 min fo l lowing  EA and RT (F igure  3)






























Figure  1. C oncen tra t ions  o f  c o r t i s o l  and p r o l a c t i n  1n plasma o f
s t a l l i o n s  exposed t o  an e s t r o u s  mare f o r  5 m1n on d 2 and r e tu rn e d  
t o  t h e  s i t e  o f  exposure on d 3, 4, 5 and 6. Day 1 was a l s o  a 
c on t ro l  pe r iod  (no mare p r e s e n t ) .  Data a re  expressed  as p e rc en t  
o f  p r e - t r e a tm e n t .  Horizonta l  dashed l i n e s  b ra c k e t in g  100%
I n d i c a t e  ± th e  l e a s t  s i g n i f i c a n t  d i f f e r e n c e  (P < .0 5 ) .  Pooled 
s tanda rd  e r r o r s  f o r  c o r t i s o l  and p r o l a c t i n  were 8.57 and 7.43% 
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Figure  2 .  C oncen t ra t ions  o f  c o r t i s o l  and p r o l a c t i n  in  plasma o f  
s t a l l i o n s  exposed to  sexual s t i m u l a t i o n ,  phys ica l  e x e r c i s e ,  
r e s t r a i n t  v i a  a tw i t c h ,  ep ineph r ine  a d m in i s t r a t i o n  o r  no 
s t im u la t io n  ( c o n t r o l )  beginning immediately a f t e r  t ime 0. Data 
a r e  expressed  as p e rc en t  o f  p r e - t r e a t m e n t .  Horizon ta l  dashed 
l i n e s  b ra c k e t in g  100% in d i c a t e  t  t h e  l e a s t  s i g n i f i c a n t  d i f f e r e n c e  
(P < . 0 5 ) .  Pooled s tanda rd  e r r o r s  f o r  c o r t i s o l  and p r o l a c t i n  were 




160- •o —  SexuaJ 
• - — Twitching
140-
Cortlsol
1 2 0 -
"So»ta  350- 









Figure  3.  C oncen tra t ions  o f  c o r t i s o l  and p r o l a c t i n  1n plasma o f  
ge ld in g s  exposed to  sexual s t i m u l a t i o n ,  phys ica l  e x e r c i s e ,  
r e s t r a i n t  v i a  a tw i t c h ,  ep ineph r ine  a d m in i s t r a t i o n  o r  no 
s t im u la t io n  ( c o n t r o l )  beginning  Immediately a f t e r  t ime 0. Data 
a re  expressed  as p e rcen t  o f  p r e - t r e a t m e n t .  Horizon ta l  dashed 
l i n e s  b ra c k e t in g  100X In d ic a t e  ± t h e  l e a s t  s i g n i f i c a n t  d i f f e r e n c e  
(P < . 0 5 ) .  Pooled s tanda rd  e r r o r s  f o r  c o r t i s o l  and p r o l a c t i n  were 
7 .7  and 16.37% r e s p e c t i v e l y .
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PRL c o n c e n t r a t io n s  In ge ld ings  d id  not vary (P < .05) r e l a t i v e  to  
p re - t r e a tm e n t  dur ing  the  con tro l  per iod  o r  fo llowing  EA or  RT (F igure
3 ) .  However, PRL c o n c e n t r a t i o n s  Increased  r a p i d l y  (P < .05) fo llowing  
PE and SS and remained e l e v a te d  through 30 min.
Discussion
The r e s u l t s  o f  Experiments I and I I  were s i m i l a r  t o  th o se  repo r ted  
by Rabb e t  a l .  (1989) f o r  c o r t i s o l  and PRL c o n c e n t r a t io n s  in  s t a l l i o n s  
fo l lowing  sexual  s t im u la t io n  with o r  w i thout  e j a c u l a t i o n .  In a l l  t h r e e  
exper iments ,  PRL c o n c e n t r a t io n s  inc reased  r a p id ly  fo l lowing  sexual 
s t im u la t io n  and then d e c l in e d .  S im i la r  r e s u l t s  have been r e p o r te d  f o r  
t h e  r a t  (Kamel e t  a l . ,  1975, 1977; Kamel and Franke l ,  1978) and bull  
(Convey e t  a l . ,  1971), 1n which PRL c o n ce n t ra t io n s  peaked r a p i d l y  
fo l lowing  mating .  However, i t  has been re p o r te d  t h a t  PRL c o n ce n t r a t io n s  
vary c o n s id e rab ly  1n man fo l lowing  sexual In t e r c o u r s e  (Noel e t  a l . ,
1972; S tea rn s  e t  a l . ,  1973).
There was no Inc rease  1n c o r t i s o l  o r  PRL s e c r e t i o n  on subsequent 
days fo l lowing  r e t u r n  of  the  s t a l l i o n s  to  th e  s i t e  o f  t h e i r  previous  
sexual s t i m u l a t i o n .  These d a t a  conf irm th e  co n ten t io n  o f  Rabb e t  a l .  
(1989) t h a t  th e  c o r t i s o l  and PRL responses  dur ing  c o n t ro l  pe r io d s  in 
t h e i r  s t a l l i o n s  p re v io u s ly  exposed to  sexual s t im u la t io n  were not 
induced by th e  l o c a t io n  o f  t h e  con t ro l  t r e a tm e n ts  but r a t h e r  by the  
sounds o f  o th e r  s t a l l i o n s  being s ex u a l ly  s t im u la ted  a t  t h e  same t ime.
We a l so  concluded from Experiment I t h a t  2 days o f  r e s t  between 
t r e a tm e n t s  would be more than s u f f i c i e n t  t o  avoid c a r r y - o v e r  e f f e c t s
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from one t r ea tm en t  to  t h e  n ex t ,  assuming t h a t  sounds and o t h e r  p o t e n t i a l  
s t im u l i  were absen t .
C o r t i s o l  c o n c e n t r a t io n s  1n s t a l l i o n s  fo l lowing  sexual s t im u la t io n  
1n Experiment I Inc reased  a t  a slower  r a t e  than th o se  1n Experiment II  
or  th o s e  r e p o r te d  p re v io u s ly  (Tamaninl e t  a l . ,  1983; Rabb e t  a l . ,  1989). 
In th e  l a t t e r  t h r e e  exper iments ,  c o r t i s o l  c o n c e n t r a t io n s  inc reased  
w i th in  10 min o r  l e s s  r e l a t i v e  to  t r e a tm e n t .  In Experiment I ,  c o r t i s o l  
c o n c e n t r a t i o n s  d id  not r i s e  u n t i l  30 m1n fo l lowing  t r e a tm e n t .  The 
reason f o r  t h i s  delayed response  i s  not known.
In c o n t r a s t  t o  s t a l l i o n s ,  g e ld ings  e x h ib i t e d  no in c re a s e  1n 
c o r t i s o l  s e c r e t i o n  a f t e r  exposure t o  an e s t r o u s  mare.  As expected ,  
g e ld in g s  showed only casua l  I n t e r e s t  In mares dur ing  th e  exposure 
pe r io d .  Because t h e r e  was no sexual exc i tem ent ,  t h e r e  was no a s s o c ia t e d  
phys ica l  exc i tem en t ,  and hence no apparen t  s t r e s s  response .  However, 
t h e r e  was a PRL response  t o  SS 1n th e  g e ld in g s .  This  response  was 
observed 1n only  3 o f  th e  6 ge ld in g s  used 1n th e  s tudy ,  but due to  
magnitude o f  th e  in c re a se  In these  an imals ,  a leve l  o f  s i g n i f i c a n c e  was 
ach ieved .  Due to  t h e  apparent  v a r i a t i o n  t o  t h i s  s t im u lus  among 
g e ld in g s ,  I t  1s u n c e r t a in  as t o  t h e  exac t  n a tu re  o f  t h i s  observed 
i n c r e a s e .  The only o th e r  t r e a tm en t  1n which g e ld in g s  d i f f e r e d  from 
s t a l l i o n s  was RT, which I t s e l f  was v a r i a b l e  1n s t a l l i o n s .  We f e e l  t h a t  
th e  c o r t i s o l  and PRL responses  observed 1n th e se  exper iments  a re  l i k e l y  
mediated through s i m i l a r  mechanisms In s t a l l i o n s  and g e ld in g s ,  and a re  
not gonada l ly  dependent.  However, 1 t  may be t h a t  s t a l l i o n s  a re  
g e n e r a l l y  more e x c i t a b l e  due t o  t h e  presence  o f  t e s t i c u l a r  androgens and
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e s t ro g en s  in t h e i r  b lood, and t h e r e f o r e  may respond t o  s t im u l i  o f  
In te rm ed ia te  I n t e n s i t y  more r e a d i l y  than g e ld in g s .
In s t a l l i o n s  as well  as g e ld in g s ,  bolus  a d m in i s t r a t i o n  o f  
ep ineph r ine  r e s u l t e d  in a rap id  in c re a se  in  c o r t i s o l  c o n c e n t r a t io n s  in 
a l l  animals .  James e t  a l .  (1970) In j e c t e d  s i m i l a r  amounts of  
ep ineph r ine  In to  two ponies over a 2 t o  5 min pe r iod  and found no 
s i g n i f i c a n t  in c re a se  in c o r t i s o l  c o n c e n t r a t i o n s ,  even though 
l a c r lm a t io n ,  p ro fuse  sweating,  t rembl ing  and ra p id  r e s p i r a t i o n  were 
observed. The slower  r a t e  o f  a d m in i s t r a t i o n  used by James e t  a l .  (1970) 
a p p a ren t ly  accounted f o r  the  la ck  o f  c o r t i s o l  r i s e  in t h e i r  p on ies .  The 
la ck  o f  a PRL response  t o  ep inephr ine  i n j e c t i o n  i n d i c a t e s  t h a t  t h e  PRL 
responses  t o  o th e r  forms o f  s t r e s s f u l  s t im u l i  a re  v ia  a g e n e r a l i z e d  
neura l  s t i m u l a t i o n ,  r a t h e r  than through catecholamine  o r  c o r t i s o l  
s t im u la t io n .
Physical  a c t i v i t y  f o r  5 min caused a r a p id  i n c re a s e  1n c o r t i s o l  
c o n c e n t r a t io n s  both in  s t a l l i o n s  and g e ld in g s .  These r e s u l t s  a r e  in 
agreement with  o th e r s  concern ing c o r t i s o l  c o n c e n t r a t i o n s  in horses  
fo l lowing  e x e r c i s e  o f  v a r ious  i n t e n s i t i e s  and d u ra t io n s  (Snow and Munro, 
1975; Dybdal e t  a l . ,  1980; Snow e t  a l . ,  1982; Church e t  a l . ,  1987; Hower 
and Wlckler ,  1989).  I t  was r e p o r t e d  t h a t  phys ica l  t r a i n i n g  does not  
a f f e c t  t h i s  Inc rease  in  c o r t i s o l  (Church e t  a l . ,  1987), a l though t r a i n e d  
horses  do have a more rap id  recovery  r a t e  o f  c o r t i s o l  c o n c e n t r a t i o n s ,  
dec rea s ing  back to  normal w i th in  30 min (Hower and Wlckler ,  1989).  In 
Experiment I I  and I I I ,  a l l  s t a l l i o n s  and g e ld in g s  were u n t r a in e d ,  which 
l i k e l y  accounts  f o r  th e  continued e l e v a t i o n  o f  c o r t i s o l  c o n c e n t r a t io n s  
a t  30 min a f t e r  t r e a tm e n t  in  t h e  s t a l l i o n s .
R e s t r a i n t  v ia  a tw i tch  caused a rap id  In c re a se  1n c o r t i s o l  
c o n c e n t r a t io n s  both 1n s t a l l i o n s  and g e ld in g s .  Thompson e t  a l .  (1988) 
re p o r te d  a s i m i l a r  In c re ase  in  c o r t i s o l  s e c r e t i o n  1n ovar lec tom ized  pony 
mares fo l lowing  RT, w i th  peak c o n ce n t r a t io n s  occu r r ing  w i th in  20 min.
In c o n t r a s t  t o  ovar lec tomized  pony mares and g e ld in g s ,  s t a l l i o n s  a l so  
e x h ib i t e d  a t r a n s i e n t  Inc rease  1n plasma PRL c o n c e n t r a t io n s  fo l lowing 
RT. Given th e  d i v e r s i t y  1n t h e se  t h r e e  experiments  and the  v a r i a b i l i t y  
in response w i th in  Experiment I I ,  i t  1s apparen t  t h a t  t h e  PRL response  
t o  RT 1s not as c o n s i s t e n t  as the  c o r t i s o l  response .
The Increased  PRL s e c r e t i o n  1n s t a l l i o n s  fo l lowing  sexual 
exc itement has been specu la ted  as being p a r t  o f  a g e n e r a l i z e d  s t r e s s  
response  r a t h e r  than a r e s u l t  o f  any s p e c i f i c  r e p ro d u c t iv e  fu n c t io n  
(Rabb e t  a l . ,  1989). The r e s u l t s  o f  t h i s  s tudy a re  c o n s i s t e n t  with  t h i s  
Idea ,  g iven t h a t  s i m i l a r  PRL and c o r t i s o l  responses  occur red  In 
s t a l l i o n s  and g e ld ings  fo l lowing var ious  types  o f  s t r e s s f u l  s t i m u l i .  
However, th e  f a c t  t h a t  RT produced va r ied  r e s u l t s  i n d i c a t e s  t h a t  a l l  
app a ren t ly  s t r e s s f u l  s t im u l i  may not have th e  same impact on PRL 
s e c r e t i o n .  Because th e  r o l e  o f  PRL in the  metabolism o f  th e  horse  has 
y e t  t o  be d e f in e d ,  the  reason f o r  I t s  s e c r e t i o n  In response  t o  s t r e s s  i s  
unknown.
CHAPTER IV
PLASMA CONCENTRATIONS OF CORTISOL, PROLACTIN, LH AND FSH 
IN STALLIONS FOLLOWING PHYSICAL EXERCISE AND INJECTION 
OF SECRETAGOGUE BEFORE AND AFTER SULPIRIDE 
TREATMENT IN WINTER
ABSTRACT
Ten l i g h t h o r s e  s t a l l i o n s  were used t o  de termine  1) i f  t h e  PRL and 
c o r t i s o l  responses  observed a f t e r  acu te  e x e r c i s e  in  summer would occur 
In w in te r  when PRL s e c r e t i o n  i s  normally  low, 2) i f  subsequent  s u l p i r i d e  
t r ea tm en t  f o r  14 d would in c rease  PRL s e c r e t i o n  and response  t o  TRH and 
e x e r c i s e  and 3) i f  s e c r e t i o n  of LH, FSH and c o r t i s o l  would be a f f e c t e d  
by s u l p i r i d e  t r e a tm e n t .  On January  11, blood samples were drawn from 
a l l  s t a l l i o n s  p r i o r  to  and a f t e r  a 5-min pe r iod  o f  s t renuous  running.
On January  12, blood samples were drawn b e fo re  and a f t e r  an i . v .  
i n j e c t i o n  o f  GnRH p lu s  TRH. From January  13 through 26, f i v e  s t a l l i o n s  
were t r e a t e d  with  500 mg of s u l p i r i d e  s . c .  d a l l y ;  t h e  remaining f i v e  
s t a l l i o n s  were g iven v e h ic l e .  Blood samples were drawn immediately 
be fo re  t r e a tm e n t  each day.  The e x e r c i s e  and sec re tagogue  regimens were 
repea ted  on January  27 and 28, r e s p e c t i v e l y .  P r i o r  to  s u l p i r i d e  
t r e a tm e n t ,  c o n c e n t r a t i o n s  of  both c o r t i s o l  and PRL Inc reased  (P < .05) 
by 40 t o  80% in response  to  e x e r c i s e ;  c o n ce n t r a t io n s  o f  LH and FSH a l so  
in c reased  (P < .05) by approximate ly  10%. S u l p i r i d e  t r ea tm en t
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s t im u la te d  (P < .05) d a i l y  PRL s e c r e t i o n  by approximate ly  5 - f o l d ,  and 
caused a decrease  (P < .05) 1n d a l l y  FSH s e c r e t i o n .  However, only  
I s o l a t e d  d i f f e r e n c e s  (P < .05) occurred  between t r e a tm e n t  groups f o r  
d a i l y  LH and c o r t i s o l  s e c r e t i o n .  At th e  end o f  t r e a tm e n t ,  t h e r e  was no 
PRL response  t o  e x e r c i s e  f o r  s t a l l i o n s  t r e a t e d  with  s u l p i r i d e ,  but t h e r e  
was (P < .05) f o r  con t ro l  s t a l l i o n s ;  only c on t ro l  s t a l l i o n s  e x h i b i t e d  a 
marginal c o r t i s o l  response  (P < .05) to  e x e r c i s e .  The PRL response  t o  
TRH was inc reased  (P < .05) 4 - f o ld  in s t a l l i o n s  t r e a t e d  with s u l p i r i d e  
but was unchanged 1n con t ro l  s t a l l i o n s .  S u l p i r i d e  t r e a tm e n t  d id  not 
a f f e c t  (P > .05) t h e  LH o r  FSH response  to  exogenous GnRH. We conclude 
t h a t  1) s t a l l i o n s  do respond t o  acu te  e x e r c i s e  In w in te r  w i th  an 
in c re a se  1n s e c r e t i o n  o f  both c o r t i s o l  and PRL, 2) t r e a tm e n t  with 
s u l p i r i d e  dur ing  w in te r  Inc rease s  d a i l y  s e c r e t i o n  and perhaps  p roduc t ion  
o f  PRL 1n s t a l l i o n s ,  i n d i c a t i n g  t h a t  t h e  dopaminergic supp ress ion  o f  PRL 
i s  p re s e n t  1n w in te r  and 3) t h e  In c rease  in  PRL c h a r a c t e r i s t i c s  due t o  
s u l p i r i d e  does not s t im u la te  the  PRL response  t o  e x e r c i s e ,  bu t does 
Inc rease  t h e  PRL response  to  TRH.
In t r o d u c t io n
PRL s e c r e t i o n  f l u c t u a t e s  annual ly  In many sp ec ie s  with  h ig h e s t  
c o n c e n t r a t io n s  occu r r ing  dur ing  summer (Ravaul t ,  1976; Ravault  e t  a l . ,  
1982; P e t l t c l e r c  e t  a l . ,  1983; S tan is lew sk i  e t  a l . ,  1987). Severa l  
s t u d i e s  have shown t h a t  a s i m i l a r  p a t t e r n  o f  PRL s e c r e t i o n  occurs  In th e  
horse  (Thompson and Johnson, 1987; Thompson e t  a l . ,  1987).  In a d d i t i o n ,  
Thompson e t  a l .  (1986a) found t h a t  p i t u i t a r y  PRL c o n c e n t r a t i o n s  in  
horses  were h igher  in summer than in  w in t e r ,  as was th e  PRL response  t o
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exogenous TRH (Thompson e t  a l . ,  1986b).  PRL c o n c e n t r a t i o n s  a l so  
Inc rease  in  horses  fo l lowing  t r ea tm en t  with perphenaz ine  ( I r e l a n d  e t  
a l . ,  1989; Loch e t  a l . ,  1990),  metoclopramide (Johnson and Becker,  1987) 
o r  s u l p i r i d e  (Johnson and Becker,  1987).
Rabb e t  a l .  (1989) r e p o r te d  t h a t  exposing s t a l l i o n s  to  an e s t r o u s  
mare caused ra p id  surges  in s e c r e t i o n  o f  PRL and c o r t i s o l .  More 
r e c e n t l y ,  i t  was shown t h a t  PRL c o n c e n t r a t io n s  a l s o  i n c re a s e  in  
s t a l l i o n s  fo l lowing  v a r ious  types  o f  phys ica l  s t r e s s  (Chapter  I I I ,  
Experiment I I ) .  These l a t t e r  exper iments  were performed dur ing  the  
summer when PRL s e c r e t i o n  i s  normally high (Johnson, 1986; Thompson e t  
a l . ,  1987). Thus, th e  o b j e c t i v e s  o f  th e  p re s e n t  exper iment were t o  
dete rmine  1) i f  th e  PRL and c o r t i s o l  responses  observed a f t e r  acu te  
e x e r c i s e  in  summer would occur  1n w in te r  when PRL s e c r e t i o n  i s  normally 
low, 2) i f  subsequent  s u l p i r i d e  t r ea tm en t  f o r  14 d would in c re a s e  PRL 
s e c r e t i o n  and response  t o  TRH and e x e r c i s e  and 3) i f  s e c r e t i o n  o f  LH,
FSH and c o r t i s o l  would be a f f e c t e d  by s u l p i r i d e  t r e a tm e n t .
M a te r i a l s  and Methods 
Ten l i g h t h o r s e  s t a l l i o n s  aged 4 t o  14 y r  were used.  All s t a l l i o n s  
were s e x u a l ly  exper ienced  and had rece iv ed  a t  l e a s t  60 d o f  sexual  r e s t  
be fo re  t h e  exper iment .  S t a l l i o n s  were kept in outdoor  l o t s  and were fed 
hay and a g r a i n  mix ture  t o  m ain ta in  good body c o n d i t i o n .
At approximate ly  0700 on January  11 (d - 2 ) ,  a 14-gauge indw e l l ing  
c a t h e t e r  was placed  1n one j u g u l a r  ve in  o f  each s t a l l i o n .  All s t a l l i o n s  
were then  allowed to  r e s t  f o r  a pe r iod  o f  1 h. A f t e r  two blood samples 
(5 ml) were taken  10 min a p a r t  (-10 and 0 min) v ia  t h e  c a t h e t e r ,  each
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s t a l l i o n  was lunged 1n a c i r c l e  w i th in  I t s  pen f o r  a pe r iod  o f  5 min. 
Addi t iona l  blood samples were drawn a t  10, 20 and 30 m1n r e l a t i v e  to  
t ime 0.
On d -1 ,  s t a l l i o n s  again  rece ived  j u g u l a r  c a t h e t e r s  a t  
approximate ly  0700 and th r e e  blood samples (5 ml) were taken 15 m1n 
a p a r t  ( -30 ,  -15 and 0 min).  Then a mix ture  o f  GnRH and TRH ( . 5  and 2 
mg, r e s p e c t i v e l y )  was In j e c t e d  1 .v .  v i a  the  c a t h e t e r  o f  each s t a l l i o n .  
Subsequent blood samples were taken a t  15, 30,  45, 60, 75, 90, 120, 150, 
180, 210 and 240 m1n a f t e r  th e  GnRH/TRH i n j e c t i o n .
For t r e a tm e n t ,  s t a l l i o n s  were randomly a l l o t t e d  i n to  two groups o f  
f i v e .  Blood samples were drawn from each s t a l l i o n  v i a  j u g u l a r  
ven ipuncture  a t  approximate ly  0700 each day from d 0 through 13. On 
th e se  same days,  f i v e  s t a l l i o n s  were adm in is te red  500 mg o f  s u l p i r i d e  
s . c .  in  2 ml o f  vege tab le  s h o r t e n in g .  The f i v e  remaining s t a l l i o n s  
r ece iv ed  d a i l y  I n j e c t i o n s  o f  2 ml o f  s h o r te n in g .
On d 14, s t a l l i o n s  were c a t h e t e r i z e d ,  b led  and e x e rc i s ed  as 
d e sc r ib e d  f o r  d -2 .  On d 15, s t a l l i o n s  were c a t h e t e r i z e d ,  b led  and 
adm in is te red  GnRH and TRH as d e sc r ib ed  f o r  d -1 .  All blood samples 
c o l l e c t e d  1n t h i s  experiment were placed  In to  h e p a r ln lze d  tu b e s ,  were 
s to re d  on 1ce and were then c e n t r i f u g e d  a t  1200 x g w i th in  1 h a f t e r  
c o l l e c t i o n .  Plasma was h a rv es ted  and s to re d  a t  -15 'C .  Plasma 
c o n c e n t r a t i o n s  o f  LH, FSH, PRL and c o r t i s o l  were measured by RIA as 
d e sc r ib e d  p re v io u s ly  (Thompson e t  a l . ,  1983a,b; 1986b; 1988). All 
samples from a given s t a l U o n  were Included In a s i n g l e  assay  f o r  each 
hormone.
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Hormonal d a ta  c o l l e c t e d  a t  th e  f i r s t  e x e r c i s e  pe r iod  were f i r s t  
p laced  on a p e rc en t  o f  p re - t r e a tm e n t  b a s i s  and were then analyzed by 
ANOVA with s t a l l i o n s  (n -  10) and t imes  as  main e f f e c t s  (S tee l  and 
T o r r i e ,  1980).  Only p o s t - t r e a tm e n t  samples were analyzed 1n th e  ANOVA. 
The l e a s t  s i g n i f i c a n t  d i f f e r e n c e  (LSD) va lue  (S tee l  and T o r r i e ,  1980) 
was used to  I d e n t i f y  means t h a t  d i f f e r e d  from 100%. Data c o l l e c t e d  over 
t ime from th e  two t r ea tm en t  groups were analyzed by ANOVA t h a t  accounted 
f o r  the  r e p e t i t i v e  na tu re  o f  t h e  sampling ( s p H t - p l o t  des ign ;  G111 and 
Hafs,  1971); d i f f e r e n c e s  between groups f o r  each per iod  were determined 
by th e  LSD t e s t .  Net a reas  under t h e  LH, FSH and PRL curves  a f t e r  th e  
two GnRH/TRH I n j e c t i o n s  were c a l c u l a t e d  as d e sc r ib ed  by Thompson and 
Nett  (1984) and were analyzed by s p H t - p l o t  ANOVA.
R esu l ts
Plasma c o n c e n t r a t io n s  o f  LH, FSH, c o r t i s o l  and PRL fo l lowing  the  
f i r s t  pe r iod  o f  acu te  e x e r c i s e  a re  shown In Figure  4. Concen t ra t ions  o f  
c o r t i s o l  and PRL Increased  (P < .05) 40 and 80%, r e s p e c t i v e l y ,  w i th in  20 
min a f t e r  o nse t  o f  e x e r c i s e .  Concen t ra t ions  o f  LH and FSH a l so  
Inc reased  (P < .05) a f t e r  e x e r c i s e ,  but t o  a much l e s s e r  e x t e n t  (about 
10%).
During th e  t r e a tm e n t  pe r io d ,  two o f  t h e  s t a l l i o n s  in  t h e  t r e a t e d  
group became l e t h a r g i c  and ceased  e a t i n g .  These s t a l l i o n s  were t r e a t e d  
with  a s in g l e  I n j e c t i o n  o f  Sanamlne and v itamin  B complex. Since no 
o th e r  problems occurred  and a normal a p p e t i t e  r e tu rn e d ,  t h e se  two 
s t a l l i o n s  were allowed to  con t inue  on th e  p r o j e c t .
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Figure  4.  Mean c o n c e n t r a t i o n s  o f  LH, FSH, c o r t i s o l  and p r o l a c t i n
(expressed  as % o f  p r e - t r e a tm e n t )  in plasma o f  s t a l l i o n s  (n « 10) 
be fo re  and a f t e r  5 min o f  s t r en u o u s  e x e r c i s e  ( i n i t i a t e d  a t  t ime 0) 
on d -2 .  Dashed l i n e s  i n d i c a t e  ± one LSD va lue  (P < .05) from 
100%. Pooled s tanda rd  e r r o r s  f o r  LH, FSH, c o r t i s o l  and p r o l a c t i n  
were 2 .23 ,  1 .48 ,  4.75 and 21.67% r e s p e c t i v e l y .
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began to  d e c l i n e  (P < .05) on d 7 and remained suppressed r e l a t i v e  to
c o n t r o l s  th roughout  th e  remainder o f  the  study (F igure  5 ) .  LH
c o n c e n t r a t io n s  In d a l l y  samples d i f f e r e d  (P < .05) between groups on 
seve ra l  days (F igure  5) but t h e r e  was no c o n s i s t e n t  p a t t e r n  ev id en t .
Concen t ra t ions  o f  c o r t i s o l  1n d a l l y  blood samples a l s o  d i f f e r e d  on 
a few I s o l a t e d  days (F igure  5 ) .  However, va lues  f o r  both groups tended
to  decrease  eq ua l ly  as t r e a tm e n t  p rogressed .
Concen t ra t ions  o f  PRL in  d a l l y  blood samples Inc reased  (P < .05) 
8 - f o l d  w i th in  4 d o f  s u l p i r i d e  t r ea tm en t  and remained e l e v a te d  (P < .05) 
dur ing  t r e a tm e n t  (F igure  5 ) .  Concentra t ions  o f  PRL in c o n t ro l  s t a l l i o n s  
remained low throughout t h e  t re a tm en t  pe r io d .
In the  second e x e r c i s e  pe r iod  ( p o s t - t r e a t m e n t ) ,  t h e r e  was no FSH 
response  (P > .05) t o  e x e r c i s e  1n e i t h e r  group o f  s t a l l i o n s  (F igure  6 ) .  
However, a t r a n s i e n t  r i s e  1n LH occurred 1n th e  t r e a t e d  s t a l l i o n s .  The 
c o r t i s o l  response  t o  e x e r c i s e  p e r s i s t e d  (P < .05) only 1n th e  c on t ro l  
group o f  s t a l l i o n s ;  in  a d d i t i o n ,  only con t ro l  s t a l l i o n s  e x h ib i t e d  an 
Inc rease  (P < .05) 1n PRL c o n ce n t r a t io n s  1n response  t o  t h e  second 
e x e r c i s e  pe r iod  (F igure  6 ) .
R e l a t i v e  t o  t h e  f i r s t  I n j e c t i o n  o f  GnRH/TRH, t h e r e  was no change 
(P > .05) 1n the  LH o r  FSH response  t o  GnRH in  e i t h e r  group o f  s t a l l i o n s  
a f t e r  t r e a tm e n t  (F igure  7 ) .  In c o n t r a s t ,  t r e a tm e n t  with s u l p i r i d e  
r e s u l t e d  1n a 4 - f o l d  Inc rease  (P < .05) In t h e  PRL response  to  TRH 
(F igure  7 ) .  Although th e  PRL response  to  TRH was i n i t i a l l y  g r e a t e r  
(P < .05) In con t ro l  s t a l l i o n s  than In s t a l l i o n s  t r e a t e d  with s u l p i r i d e ,  
t h e r e  was no change (P > .05) 1n response  1n c on t ro l  s t a l l i o n s  from th e  
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Figure  5.  Mean c o n c e n t r a t io n s  o f  LH, FSH, PRL and c o r t i s o l  in  d a l l y  
plasma samples from s t a l l i o n s  t r e a t e d  with  500 mg o f  s u l p i r i d e  
(T rea ted )  o r  v e h i c l e  (Contro l )  be fo re  (d -2 ,  -1 and 0) and through 
14 d o f  t r e a tm e n t .  The v e r t i c a l  l i n e  w i th in  each panel i n d i c a t e s  
th e  LSD va lue  (P < .05) f o r  comparison between groups w i th in  each 
day. Pooled s tanda rd  e r r o r s  f o r  LH, FSH, c o r t i s o l  and p r o l a c t i n  
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Figure  6.  Mean c o n ce n t r a t io n s  o f  LH, FSH, c o r t i s o l  and p r o l a c t i n  
(expressed  as  % o f  p re - t r e a tm e n t )  in  plasma o f  s t a l l i o n s  
p re v io u s ly  t r e a t e d  with  s u l p i r i d e  (Trea ted)  o r  v e h ic l e  (Contro l )  
b e fo re  and a f t e r  5 min o f  s t renuous  e x e r c i s e  ( i n i t i a t e d  a t  t ime 0) 
on d 14. Dashed l i n e s  In d i c a t e  ± one LSD value  (P < .05) from 
100%. Pooled s tandard  e r r o r s  f o r  LH, FSH, c o r t i s o l  and p r o l a c t i n  
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Figure  7. Mean c o n c e n t r a t io n s  o f  LH, FSH and p r o l a c t i n  In plasma o f
s t a l l i o n s  be fo re  and a f t e r  an I n j e c t i o n  o f  GnRH/TRH on d -1 (P re ­
t r ea tm en t )  and d 15 ( P o s t - t r e a t m e n t ) .  Bar graphs (p lus  1 s tandard  
e r r o r )  In d i c a t e  th e  n e t  a reas  under the  curves  f o r  each hormone. 
Means with d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  (P < .0 5 ) .
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Discussion
PRL c o n ce n t r a t io n s  Increased  r a p id ly  in th e se  s t a l l i o n s  following 
e x e r c i s e  in  w in te r .  This i s  in agreement with  p rev ious  d a ta  from 
s t a l l i o n s  dur ing  th e  summer months (Experiment I ) .  Thompson e t  a l . 
(1986b) r e p o r te d  t h a t  the  PRL response  to  TRH was g r e a t e s t  in summer and 
minimal 1n w in te r .  There fo re ,  i t  was u n c e r t a in  whether PRL would be 
s ec re te d  in s t a l l i o n s  fo llowing  physica l  e x e r c i s e  dur ing  w in t e r .
Although t h i s  response  was v a r i a b l e  among animals ,  i t  i s  concluded t h a t  
a cu te  e x e r c i s e  w i l l  cause an in c re a se  in PRL c o n c e n t r a t i o n s  du r ing  th e  
w in te r  months.
C o r t i so l  c o n c e n t r a t io n s  have a l so  been shown t o  i n c re a s e  in  horses  
fo l lowing va r io u s  s t r e s s f u l  s t im u l i  such as e x e r c i s e  (Snow and Munro, 
1975; Dybdal e t  a l . ,  1980; Snow e t  a l . ,  1982; Church e t  a l . ,  1987; Hower 
and U ic k le r ,  1989) and fo l lowing sexual a c t i v i t y  (Tamanini e t  a l . ,  1983; 
Rabb e t  a l . ,  1989). The in c re a se  in c o r t i s o l  fo llowing e x e r c i s e  in t h i s  
study 1s c o n s i s t e n t  with those  f i n d i n g s .  However, t h e  magnitude o f  the  
response  was lower than t h a t  p rev io u s ly  r e p o r t e d  f o r  s t a l l i o n s  fo llowing 
e x e r c i s e  dur ing  th e  breeding season (Chapter  I I I ,  Experiment I ) .
Acute e x e r c i s e  a l so  caused a s l i g h t  in c re a s e  in LH and FSH 
s e c r e t i o n  w i th in  10 min. I t  was p rev io u s ly  r e p o r te d  (Rabb e t  a l . ,  1989) 
t h a t  sexual s t im u la t io n  with  or  without accompanying e j a c u l a t i o n  d id  not 
s t im u la t e  LH o r  FSH s e c r e t i o n  in s t a l l i o n s  dur ing  th e  b reed ing  season.
I t  i s  p o s s ib l e  t h a t  th e  normally  low s e c r e t i o n  r a t e  o f  LH and FSH in 
w in te r ,  which I s  thought t o  be due to  reduced GnRH inpu t  to  t h e  
p i t u i t a r y  (Hart  e t  a l . ,  1984),  r e s u l t s  1n a r e l a t i v e l y  s u p e r s e n s i t i v e  
s t a t e  o f  t h e  p i t u i t a r y .  Thus, a small r e l e a s e  o f  GnRH from th e
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hypothalamus In response  t o  e x e r c i s e  would be d e t e c t a b l e  1n w in t e r ,  but 
would not be d e t e c t a b l e  in  summer due to  t h e  normally  h ighe r  r a t e s  o f  LH 
and FSH s e c r e t i o n .
Various dopamine a g o n i s t s  and a n ta g o n i s t s  have been used t o  a l t e r  
PRL c o n c e n t r a t i o n s  In h o r s e s ,  Inc lud ing  perphenazine ( I r e l a n d  e t  a l . ,  
1989; Loch e t  a l . ,  1990),  metoclopramlde (Johnson and Becker,  1987) 
s u l p i r i d e  (Johnson and Becker,  1987) and bromocr ip t ine  (Johnson and 
Becker, 1987; I r e l a n d  e t  a l . ,  1989).  In those  p rev ious  r e p o r t s ,  PRL 
c o n c e n t r a t i o n s  1n blood were a l t e r e d  r a p i d l y  1n response  t o  t r e a tm e n t .  
Johnson and Becker (1987) r e p o r te d  t h a t  t h e  D-2 dopamine r e c e p t o r  
b lo c k e r ,  s u l p i r i d e ,  caused a r a p id  Inc rease  In PRL s e c r e t i o n  t h a t  l a s t e d  
approximate ly  5 h in  mares In summer. Moreover, they  found no 
d i f f e r e n c e  1n PRL response  to  25 o r  100 mg o f  s u l p i r i d e .  Thus,  a d a l l y  
dose o f  500 mg s u l p i r i d e  was chosen f o r  use in t h e  p r e s e n t  s tudy to  t e s t  
i t s  a b i l i t y  t o  s t im u la t e  PRL produc t ion  and s e c r e t i o n  1n s t a l l i o n s  
dur ing  w i n t e r .  Vegetable  sh o r ten ing  was chosen as t h e  v e h i c l e  because 
1t  1s known t o  slow t h e  r e l e a s e  o f  s i m i l a r  compounds In to  t h e  blood 
( e . g . ,  s t e r o i d s ;  McNeill-W1est e t  a l . ,  1988).
Treatment with s u l p i r i d e  d id  1n f a c t  Inc rease  c o n c e n t r a t i o n s  o f  
PRL 1n d a l l y  blood samples w i th in  3 d.  The Inc rease  p e r s i s t e d  
th roughout t h e  remainder o f  t h e  exper imental  pe r io d .  Plasma 
c o n c e n t r a t io n s  o f  PRL produced by s u l p i r i d e  t r e a tm e n t  were comparable to  
those  p re v io u s ly  r e p o r t e d  f o r  s t a l l i o n s  1n summer (Thompson and Johnson, 
1987; Thompson e t  a l . ,  1987). This sugges ted t h a t  t h e  p i t u i t a r y  was 
r e l e a s e d  from dopaminergic suppress ion  to  a degree s i m i l a r  t o  t h a t  o f  
th e  normal p i t u i t a r y  1n summer. Given t h a t  the  s t a l l i o n  p i t u i t a r y  Is
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under dopaminergic suppress ion  in both summer and w in t e r ,  i t  1s p o s s i b l e  
f o r  th e  seasonal  v a r i a t i o n s  1n PRL s e c r e t i o n  to  be due to  a seasonal  
v a r i a t i o n  1n dopaminergic inpu t  to  th e  p i t u i t a r y .
Concen t ra t ions  o f  FSH 1n d a l l y  blood samples d i f f e r e d  between 
t r ea tm en t  groups beginning on d 7. These d a t a  a re  in c o n t r a s t  t o  those  
r e p o r te d  f o r  th e  hamster by Bartke e t  a l .  (1982),  in which an in c re a s e  
in  PRL s e c r e t i o n  was accompanied by a dramat ic  r i s e  in FSH s e c r e t i o n .  
However, because FSH c o n ce n t r a t io n s  in  t r e a t e d  animals fo l lowing  
phys ica l  e x e r c i s e  o r  a d m in i s t r a t io n  o f  secre tagogue  did not d i f f e r  
fo l lowing  t r e a tm e n t ,  i t  i s  u n c e r t a in  e x a c t ly  how FSH might have been 
a f f e c t e d .  Concen t ra t ions  o f  LH 1n d a i l y  blood samples were g r e a t e r  in 
s t a l l i o n s  t r e a t e d  with  s u l p i r i d e  than in c o n t ro l  s t a l l i o n s  on I s o l a t e d  
days.  Bartke  e t  a l .  (1982) r e p o r te d  t h a t  plasma LH c o n c e n t r a t i o n s  were 
unchanged in hyperp ro lac t lnem ic  hamsters  t h a t  had undergone s u rg ic a l  
t r a n s p l a n t a t i o n  o f  th e  p i t u i t a r y  t o  th e  rena l  c ap s u le s .  From th e  d a ta  
genera ted  1n th e  p re s en t  exper iment,  i t  i s  concluded t h a t  n e i t h e r  
s u l p i r i d e  t r e a tm en t  nor an in c re a se  In PRL s e c r e t i o n  had any s t im u la to r y  
e f f e c t  on LH, but p o s s ib ly  was i n h i b i t o r y  t o  FSH s e c r e t i o n .
Plasma c o n ce n t r a t io n s  o f  c o r t i s o l  in  d a i l y  blood samples d id  not 
c o n s i s t e n t l y  d i f f e r  among groups.  However, c o r t i s o l  c o n c e n t r a t i o n s  in 
animals from both groups tended to  dec rea se  th roughout  t r e a tm e n t .  This 
was p a r t i c u l a r l y  e v id en t  among animals in  t h e  t r e a t e d  group. This  may 
i n d i c a t e  some a f f e c t  o f  s u l p i r i d e  t r e a tm e n t  on p roduc t ion  and r e l e a s e  o f  
c o r t i s o l  and /o r  ACTH.
Following s u l p i r i d e  t r e a tm e n t ,  acu te  e x e r c i s e  d id  no t  In c re ase  FSH 
c o n c e n t r a t io n s  in  e i t h e r  th e  t r e a t e d  o r  con t ro l  s t a l l i o n s .  There was a
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t r a n s i e n t  r i s e  In LH c o n c e n t r a t i o n s  occu r r in g  w i th in  20 mln a f t e r  
e x e r c i s e .  This In c rease  only occurred 1n th e  t r e a t e d  s t a l l i o n s  and may 
be o f  a s i m i l a r  n a tu re  t o  t h a t  which occurred  p r i o r  t o  t r e a tm e n t .  That 
i s ,  a small Inc rease  In GnRH I s  s u f f i c i e n t  t o  cause a d e t e c t a b l e  
in c r e a s e  1n LH 1n w in te r  when LH l e v e l s  are  normally  low.
Acute phys ica l  e x e r c i s e  f a i l e d  t o  cause an in c re a se  in c o r t i s o l  
response  1n t r e a t e d  s t a l l i o n s .  However, t h e  magnitude o f  th e  response  
f o r  both groups d id  tend  to  be lower r e l a t i v e  to  t h e  f i r s t  pe r iod  o f  
e x e r c i s e .  C o r t i s o l  c o n c e n t r a t io n s  Increased  only a t  20 mln a f t e r  onse t  
o f  e x e r c i s e  1n th e  c o n t ro l  animals .  This  response  was de layed  1n 
comparison t o  p re v io u s ly  r e p o r te d  d a ta  (Experiment I ) ,  in  which c o r t i s o l  
c o n c e n t r a t io n s  Inc reased  an average o f  80% a t  20 mln and remained 
e l e v a t e d  through 30 mln.
The PRL response  t o  acu te  e x e r c i s e  was not a l t e r e d  in  con t ro l  
s t a l l i o n s  between th e  f i r s t  and second e x e r c i s e  p e r io d s ,  whereas th e  
response  o f  s t a l l i o n s  t r e a t e d  with s u l p i r i d e  was dimin ished  by
t r e a tm e n t .  This e f f e c t  was o ppos i te  t o  t h a t  expec ted .  I t  was thought
t h a t  In c re a s in g  th e  p roduc t ion  and s to rag e  o f  PRL in  th e  p i t u i t a r y  would 
r e s u l t  In a g r e a t e r  response  t o  acute  e x e r c i s e .  The f a c t  t h a t  the  
response  was dimin ished by s u l p i r i d e  t r e a tm e n t  may I n d i c a t e  t h a t  the  
p i t u i t a r y  was 1n f a c t  l e s s  s e n s i t i v e  t o  whatever  s igna l  occurs  with
e x e r c i s e  t o  cause  PRL r e l e a s e .  This  reduced s e n s i t i v i t y  would be
analogous t o  t h a t  d i s cu s sed  e a r l i e r  f o r  LH and FSH s e c r e t i o n  1n summer. 
That I s ,  when product ion  and s e c r e t i o n  r a t e s  a re  h igh ,  a g r e a t e r  s igna l  
may be r e q u i r e d  t o  cause measurable  r e l e a s e  o f  hormone. An a l t e r n a t e  
ex p lana t ion  might Involve t h e  s i d e - e f f e c t s  o f  s u l p i r i d e  t r e a tm e n t .  Two
so
o f  t h e  s t a l l i o n s  t r e a t e d  with s u l p i r i d e  e x h ib i t e d  some l e th a r g y  and 
d ep re s s io n .  Even though th e  remaining s t a l l i o n s  in th e  group d id  not 
show c l i n i c a l  s ig n s  o f  d e p re s s io n ,  s u l p i r i d e  t r e a tm e n t  may have caused 
enough o f  a decrease  1n th e  a c t i v i t y  o f  th e  c e n t r a l  nervous system to  
n e g a t i v e ly  impact on th e  response  to  e x e r c i s e .
The average responses  o f  LH and FSH t o  exogenous GnRH were not 
a f f e c t e d  by s u l p i r i d e  t r e a tm e n t .  The re fo re ,  i t  I s  concluded t h a t  th e  
hypothalamic-hypophyseal r e g u l a t i o n  o f  t h e s e  gonadotrop ins  does not 
Involve dopaminergic neurons.
A dm in is t ra t ion  o f  TRH caused a r a p id  r e l e a s e  of  PRL in a l l  
s t a l l i o n s .  Although t h e r e  was a d i f f e r e n c e  between groups in PRL 
response  to  exogenous TRH befo re  t re a tm en t  with s u l p i r i d e ,  comparison of  
p re -  t o  p o s t - t r e a tm e n t  responses  revea led  t h a t  t h e r e  was no change in 
response  f o r  c o n t ro l  s t a l l i o n s  from the  f i r s t  t o  th e  second i n j e c t i o n  o f  
TRH. In c o n t r a s t ,  t h e  PRL response  t o  exogenous TRH was Inc reased  4- 
fo ld  in s t a l l i o n s  t r e a t e d  with s u l p i r i d e .  This f a c t ,  coupled with 
in c reased  d a l l y  s e c r e t i o n  r a t e s  an average o f  6 - f o l d ,  I n d i c a t e s  t h a t  
p roduc t ion  r a t e  o f  PRL must have been Increased  p r o p o r t i o n a l l y .  Thus, 
antagonism o f  th e  dopaminergic system not only s t im u la t e s  PRL s e c r e t i o n ,  
but a l s o  s t im u la t e s  PRL p ro d u c t io n .  This f a c t  may be usefu l  from a 
p r a c t i c a l  s tan d p o in t  once th e  r o l e  o f  PRL 1n th e  horse  i s  b e t t e r  
unders tood.
In conc lus ion ,  PRL and c o r t i s o l  c o n c e n t r a t i o n s  Inc reased  r a p i d l y  
In response  t o  acu te  e x e r c i s e  In s t a l l i o n s  dur ing  th e  w in t e r .  The 
response  was s i m i l a r  t o  t h a t  observed In s t a l l i o n s  dur ing  th e  breeding 
season. S e c re t io n  o f  LH and FSH were a l so  s t im u la te d  by acu te  e x e r c i s e
In w in t e r ,  but to  a l e s s e r  degree  than PRL and c o r t i s o l .  Dally 
a d m in i s t r a t i o n  of  s u l p i r i d e  caused Increased  PRL s e c r e t i o n  w i th in  3 d 
a f t e r  th e  onse t  o f  t r e a tm e n t .  This Inc rease  was coupled with a 
s i g n i f i c a n t  Inc rease  In th e  PRL response  to  exogenous TRH, In d ic a t in g  a 
s t im u la t io n  o f  PRL produc t ion .  There was no apparen t  e f f e c t  o f  
s u l p i r i d e  t r ea tm en t  on LH o r  c o r t i s o l  c h a r a c t e r i s t i c s ,  but t r e a tm en t  may 
have caused a d e c l in e  1n d a l l y  FSH c o n c e n t r a t i o n s .
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